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ECtlPSES, 1868. 
During the year 1869 there will be iour Eclipses ; two of the 
Sun ana two of the Moon. 
I. A partial Eclime of the Moon. January 27-28, visible at 

Greenwich. First contact witn the penumbra, Jan. 27, 

lib. l^. p.m. : first contact with shadow January 28, 

0h.296i. a.m.; middle of the Eclipse, Jan. 28, ih. 88m. 

a.^. ; last contact with shadow, Jan. 28^ 2h. ^m. a.m. ; 

last contact with the penumbra, Jan. 28, 8h. 58m. a.m. 

Nearly half the Moon's surface will be obsetti«d. 
II. An annular Eclipse of the Sun, February 11, invisible in 

Europe, but visiole ib the South of South America and 

the whole of Southern Africa. , . 

in. A partial Eclipse of. the Moon, July 28, innsible at 

Greenwich and throuahout England. ^ 

IV. A total Edipse of the Sun, Aug. 7-8, ittvisible m Europe, 

but visible principally in N orth America. 
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Sex. Sunday 



Mars and Jupiter 
EvenioK Stara. 



Moon rises and sets. 
X rises 8 Oftffern. 
14 sets 8 IS ftltern. 
38 rises 6 S2 aftem. 
SI rlwa SlSaltern. 



QUAD&UFEBS, 
Donnonae. Myoxm avelA Becoioe tot^M % 

lana/mt» oold weather, Imt 

SquirreUSMuriMiwJIfP'arial in mild eTenSnsfc 
Bats. fespertiUo witri-) the bats, of which 

ntu. c£0. (there are sereral 

Hedge-hog, SHnaeem British specie*, fly 

EuropiBut ) about. 

BIBDS. 

Tuft^-d Pooluurd^2%l6^ito> Are occasionally 
cristata but not resnlarly 

Merganser, Mm/mt* seen, tlieir appear- 
rator lance and departure 

Snow-bunting, JSm&arixa /depending on the 
nivalit \ severity or mild- 

The Pine Grosbeak, PiMf- j ness of the wea 

rhiUa enucUator '■ } ther.. 

Rcd-hreHst, iSjfiCTa rKi«cttto 

Wren, Troglodifte* parvnlta 

Hedge SpUTOW. Accentor 

Tomtit, F(Mwe«r«2<rt« v - ^ 
Song Thrush, rimiirtmimfinw /on the he^tli 
Blackbird, Mm-uia vulfiaria and spirits of 
Dipper, Cincltu aquattcitt individual 
Woodlark, Atoftda orfttw-ea birds than on 
Chafflnoh. FringUlaetsleba tlRstate of the 



May occasion 
aUy be heard 
to sing; but 
this appears to 
depend more 



INSECTS, 40. 

Black RlusT, AHon ater 1 rnm*3t maiiihv 

Grey ^lug. iima^r cm^^ Jome 

Quorum {m'^fi^a^^^ m »«PM> 

Earth \Vorm,Lumhrtcusl weather. 
Peacock Butrertly, Vanessa To, vlA "* 
Tortoise-shell Butterfly, V. Crrf»e{8,dltto 
Llmc-hawk Moth, Smerinthm tUuB 
Winter Moth, Cheimatobia bmmata 
Early Motli, Ch. rtipictwraria 
Bny-Shoulder Button, Peroma spadi- 

ceana 

Winter Gnat, THchoeera hiemalu 
Ueartli Cricket, Ac/ieta domestioa 
Dung Beetle. Geotrvpeg stercorarim 
Bed Flea, Pulex irHtam 
Chain Beetle, Carabm eatemUaim 
Greater Water Beetle, Hu^tn^OImm^ 

Thief Beetle. PtinrnfU/t 

Boatfly.JVc ' ^ 

7-«pot ■ 
3-8pot 
OheeM 



' Beetle. Ptmusjwt 
Qbr, Nowmetaglamm 
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FimQuar.lStli 5 aft. 
^uli Moon ?etli nooi: 
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BRITISH ZOOLOGY. 



QTJABRUPED- 
Mole, Talpa Europaa. Prepai es a nest of di > 
roots and leaves. 

;iieep, Ovis aries. Yeans its lambs. 
I ouse Cat, Fetis domestica. Begi n s to pal r. 
3 tts, Vespertilio murinm, &c. lievive from 
torpidity 

BIRDS, 
Knot, Tringa cinerea 
acx)sander, Mergus merganser 
lirent Uooss, Bemicla brenta 
Bernacle Goose, Bet*niela leu- 



Goose, An9er pahislris 
Goldep ViQVQT,Charadritisplu- 
vialts 

Jurlew, NumentuB arquat.a 
Sky-iark. Alauda arvensia' ' 
fomtit, Pa^ntu eoBrulmts 
Gold-created Wren,iiecw- 
lus crutatus 



Begin to re- 
tire from the 
sea coast, or 
other winter 
ti aunts, to 
tiiRlr several 
hreeding pla- 
ces in inland 
, situations. 
These, and other 
soiighirdsenum**- 
rat-ed under Janu- 
ary, are conitntr 



Tenus and Saturn 
Morning Stars. 



Moon rises and sets. 
I 1 rises 10 6tJ aftern. 
■ ft sets 10 24 aftri ii. 
u rUes 43 aftern. 
Ig^sea 7 8 aftern. 



Common Wren, Troglo-)\nlo fuller son?. 

dvtetparvulus in consequence of 

0\ikmnch,FHngUla caelebs milder weather 
Yellow Ham mer,£»i6criaa and more abund- 

dtHnella ; ant food 

Tfim&Qoose.Angerdometttcus \ Begin to 
Hook, Cormtg frugilegvM _ J pair and 
House Spfu-row, Pagner domesttCM yneek for 
King-flsher, Alced^ inpida f sui table 

PartridKe, Perdi^t civerea nesthng 
Tawny Owl, Strix alueo J places. 

FISH. INSECTS, &c. 
Dace, Leuciseiis commtmu. Spawns. [sea, 
Salmon, Salmo gaiar. Descends rivers to the 
Grayling, Coregonm thy- \ Ascends rivers 
malua } fr^m the sea. 

Slow- worm, j*Tt£7wia/rafrfi«. Revives ffomtor- 

Brtm^stoTie Butterfly, Oonepterj/x rhamni' 
Small Esjger Moth, Erioga^ter lanestrU 
February Carpet Aloth, Aplocera cmmata 
Orange Upper- wing Moth, Xanthia ero- 

Smalf Brindled Beauty Moth. Npetda Mb- 
pidaHa [phearia 
Spring Usher Moth, Anisopterpx lexico- 
Dark-nordered Usher, A. nipricaria 
Clouded Lead Moth, Diurnea tartrtcelta 
Clouded Brown Moth, Capillana te$se- 
Rkjsv Day Moth. Dmmea talv-elta irelia 
Bacon Beetle, Dermegteg \^rdariug 
Mea) Worm Beetle, TeAwhrw mMxUyr 
hark Carrion Beetle. ^^Ivhaopaca 
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MARCH, 81. 



I^a^Quar. 5th 5 mo. 
New Moon 18th 8 mo. 
First Quar. iUt mo. 
FiLliHuoa STthQHtt. 



BRITISH ZOOLOGY. 



QUADBUPBSS AND KBFTILB8. 

Itormonse, Mvo3Btuaf>eUaHaHv»^ Beiireftoia 

Bqmrrel, Sciiirus vuliiarit torpiditr, I 

Hedge-hog, Erinaceus UuropmaS and leave I 
Viper, Vi'pera commwnU I their wint« 

Toad, Bujo communis J retreat*, i 



M St. David 

T |r. Hooked. 1703 Vi§€ra'eommwni» 
W ; Jupiter s. 8 50 af. 

rh'Saturar.27m. BIRDS. 
fI 'W\di'2Gon, Mareca penelope 

a Hooded Cruw, CortJii^comu; 

Red-wiug, TttrdmUmcm 
^ 4 Son. in Lbnt Turnstone, StrepsUas coliarui 
w Moif Oiiarfop Gamst, Sula batti 
M Half-Quarter xeal, ^wo* erecca 
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11 

\% 
13 
14 

15 
16 

17 
18 Th 
:19 F 
20 S 



[mar. 1863. Merlin, Falco (SscOon 
Frmceol wale, y^^.c^^^^colopaxrustieola 
Gregory 



Gi>nrtr Sid dis CUiff- Chaff, Sylvia Mppoktia i ^Are amonga* 
YI J^' r _ T _„t Wheat-ear ,,Saxi(wtoCBMaMijtol,the/ew arrival* 



Snipe, Scolbpax ocUlinago 
[178fi Jack-Snipe, Scolop. gallinula 



Take their ae- 
parture from 
their winter- , 
quarters ia I 
I this country, ' 
and migrate to 
their several 
breeding 



5SDN,inLENTstone Ourlew» OScUcnemzti ( of migratory 

Db. Kentd.1861 Magpie, Piea mudata 

iagf Ckirruku glandarim 
Jaokdaw, Corvus monedula 
Pled Wassail, MotaeiUa alba 
Marsh Tit, Paru9 palustris 
Turkey Cock, Meieagrii ffollO' 
pavo 



St. Patrick 



Cam.T. ends. 
Oifd. T. ends. 



2ij a> [Palm Sunday 
Sun rises 6 2 

Day 12 23 long 
Lady Day 
Good Friday 

Easter Sun. 
Jup. S.7 41 aft. 
Day 12 45 long. 



22 
23 
24 
25 
2C 
27 
28 

29, M 
30 T 
3liw 



birds. 

Utter their 

peculiar 
oalls^ Indi- 
cative of 
( high spirits, 
' causeaby 
this goniid 

Green Woodpecker, Pieus viridig } •oawm. 

FISHES, INSECTS, &e. 

Pike, Esox lHciu$ ^ QnfLwn ahrmt 

Smelt, Osmerus eperlunut* ™ , 
Sln«8, Limaa: agresti» and Ark>n^ Pair emefliy 

J nleht. ! 



ahr 

Rartu-worm, Lumbrieui oigaa 



March Moth. AnUopi«rpx amcutarta 
Earliest Spnns Bee [Andrtna 
ella), appears about the 18th 
monlli 

Bee, Anfhophora acervorum 



Oxtd. East.T.b. Red Admiral Butterfly, Vunesmatalanta 
Tortoise-shell Butterfly, Vune$»a urtiem 
Pear«M;k Butterfly, Fawe>waw 
M'iih, " 



Mars and Jupiter 
BveninK Stars. 



Moon rises and sets. 
1 rises e M aftern. 
W sets 89 morn. 
35 rises 3 li aftern. 
ao rises 10 3 aftern. 




Oak Rcftiiiy >L-/tln, Bistonprodromar^^ 
The Glory of Kent {Sndromi$ vm^eideafmA 
the locBl P«ta#*a ««*««^««i|''e*SSSiS 
lar^ 8? of which f^e^J^? A**^^**LS?nH5' 



APRI L, 30. 
Qiiar. 8rd 8 aft, 

P?rn*S"'**'-'9l:h S aft. 
run Moon 2tith 8 mo 



Heberd. 1836 
Cam. T. tteca. 
Sun 8ete0 87 
Low SUK. 

Old Lady Day. 

Fire Iiuurance 

Sat. r. 11 



BirrisH zooto&f. 



1 Suckle their 
young, and begin 
to bnnK them 
animal rood. 



'. AlpJiege 
Sun sets 7 2 
Mars 8. 3 9 mo. 
-I . .1 Wordsworth d. 
H F St. George[1850 

i s 

4SD.af,EASTR 



« J "iwre norin- 

*^i<3nuitre, Turdm pilaris ' latitudes 

Hay Bird. ^; 7wa southern la 

Swallows. mrunlu ur&.ir\ ''V'^"" 
Wry-neck. r^ino- torguilla kJVi 



[185: 

r P«. Bentrice b 
li East Law T. b. 

jSSo.af.EASTE 



Snake J^ai^XUate. App'SSf^*'^' 
Sat.r. 10 24 are |Sm%''£„';S%,S:;,*«?2SS^^ 



Mars 
Evening star. 



Hoon riies and seta 
I «eti 8 28 morn 



Angle «h«le.io^te)i%,te&. 



s . 

p 

a »y morn. 1.7 """^ —•?^"««A#*a<iac«vfa jS'^ 

appear this 



MAY, 31. 



LastQuar. Srd 1 aft. 
New Moon lltb 4 aft. 
First Qn^.lSt&f aft. 
Full Uocmtttli Saft. 



Sun rises 4 33 
Rogation Su, 

Day 14 58 long 
Bonapte.(l.lS21 
Ascension Day 
J up, r.9 4,5 aft, 
East. Law T. e 
Su. af. AscEN 
Mer. S.8 54 aft. 
R. Wilson died 
. [1782 
Old May Day 
Oxfd.E.Trm.e 
Oxfd.T-Trm.b, 
Whit Sun, 
Whit Monday 
Whit Tuesday 
Sun rises 4 5 
Saturn r.8 51 af. 
Mer. s. 9 58 aft. 
Trin. L.T. b. 
Trinity Sun, 
Q. Vict. b. 1819 
Mer. 8. 10 6 ait. 
Augustine 
Corpus Christi, 
W. Pittb. 17.59 
Chas. II, rest. 
1 Su. af. TaiN, 



Mercury and Mars 
Evening Stars. 

Moon rises jiiui sets, 
1 sets 8 »7 mom. 
1* sets 10 SI ttl'ferii. 
'^1 rises 2 80 aftern. 
38 ritM 10 48 aftern. 
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QUADRUPEDS. 
MMe, Tatpa Buroveea \ Often leave thei? 
Brown Rat, Mna aecumamu j runs for water. 
Dormouse, Myoxm avel- Build their nesta, 
lanarius j-and bring fbith 

Sheep. Ovia aries. 



Squirrel, Sdurus vulgaris J their young. 
" ' • - • - waslied and shorn. 



BIRDS. 

Cuckoo, Cuculm cariorua. Becomes hoarse. 
Itook, Corvusfrugiiegus 1 May h^j seen with 
.'ackdaw, Corvus tiuniedU'l their young in the 
la } pastures & woods 

-Mat^pie, Pica caudaia [ searchins? lor food. 
Jay, Garnilm glandarius\ and very iioisy. 
rUrusli, Turdus musicuH CoTitinuepar- 
Si^dffO Bird, Cnrrnca sAlicaria ! tiali.v iu sonji, 
,)uiinock. Accentor inodtdaris Uogelber witii 
Will te '1' Ill-oat, (Jurruca cinerea (a f u w ol 
Jipper, Cinclna aqtiaticus j other species. 

REBTILES. riSiiES, INSECTS, &0. 
Vrooi, Ba7ia temporaria j Leave t lis water 
Kft, Triton puiuatria I for the adjacent 

".lair Worm, Qordiua aqua- ^fields, particu- 
ticuK I larly ufter rain, 

Salmon, Salmi) salar \ Appear in tlievouiia 
Sea Trout, Salmo trut' ) state in rivers, ana 

ta ) are Ctilled Para. 

Cench, Tinea commU7iis \ .... . 

i>ab. Plu tf'saa limanda / deposit their spawn. 
Brown Argus Butterfly, Polyomma- ' " 

tua agextia 
Small Heath B., Hipparchia pamphl 
Auig\ot'ii.,H.hyperanthm Jl 
-leadow Brown B., JL juuira 
Marbled White B., H. ga/tjthea 
^Jommn B., Vanesaa O. album <i ' 
Large Tortoise-shell B., Vaneaaa po- 
Ipcklorut [tmai 
Black-velned Whltse B.. Aporia era- 
Green-reined White B., Pteria napi 
Pale-telouded Sfellow B., Coiiaa hyale 
lU-irastone B.. Oonepterj/ie rhamm 
Green Forester Motn, Ino ataticea 
Privet Hawk Moth, Sphinx liguatri 
^taff Beetle, Lucanm cervua 
Midsiimnicr {'A\\i[(n\i{hi^otroou$mil* 
atitialia 

Fragrant or Musk Boetle, Aromia 

moschata 
Glow-worm, Lamp^t'sis noctflnca 
\ fine Moth taken uff tiie Birch- trees 
near Ki Harney, by Mr. Bouchard J 
in Jane, 1888, Jltt li the S^pr* -"' 
fiioolara, 8m *llln«. ||«irt c 



mi 

O C«3 3 



Vew Moon lOth, 8 mo. 
IMrst Quar.l7th 2 mo. 
pmi Moon 24th 1 mo. 



kl T 
W 
5Th 



9 
4) 

I 



Jupiterr.328m 
Day inc. 8 81 
Day 18 17 long 
Boniface 
2Su. af. Trin 
Sat. r.734 aft. 

San rises 8 46 
Jup. r. 2 1 mo. 



BRITISH ZOOLOCy. 



QUADEtrPBUB. 
Biowu Bat. lf«t deeumaniu. tdtttrt ttM 



Trin.L.T.ends 

3 Su, af. Trin 
Sun sets 8 8 
Magna Charta 
Night 7 36 long 
Alban 

Sun rises 3 47 
Satimia.89m. 

4 Sir. af. Tbin. 
11527. 

Uacchiavelli d. 
Venus s.9I4 af. 
Midsum. Day 
Cam. T. ends 
Sun rises 3 47 

5 Su. af. Tein 
Mars 8.1122 aft 

No real night 



„ , BIRDS. 
Cnolcoo, Cuculm canorus 
NightlnKale, Sijlvia luscinia 
BaDillard, Curruca garrula 
Redstart, Sylvia phasnieurm 
Wood Wren, Sylvia sibilatrix 
Sea«e Bird, Curruca galicaria 
Fauvette. Siflvia hm-tengU 
Swift, Cppselus murarius 
Night Jar, Ca^^mulgus Euro- 
pmus 

Flusher, Lamns collurio 
Thrusb, Turdm mmicm \ Are 
Itedbreast, Sylvia rubecula \ an( 



Arrive fh>i 
southern 

latitudes, a 
do several 
1 other spe- 
/•cies, female 
usually ap 
pearing a 
week or 
more later 
than males 
now in song 
with mo8 



Kan md Saturn 
BTOoiiig Stars. 



I Xoon rfset and sets. 

I Mto 11 10 morn. 
! 14 rfaaa 10 h morn, 
ta 1« 
M 7 4 



i^uuicosb, ojftvfu ru&ecu£a lana witn mos 
"S.r^l^Titvff^d^tpwrvmlmt JbirdB arebn«r k 
Blw:k-cap, 8mM» amet^ | ^m^^^ ^ 

ttEPTII.ES, FISHES. AND INSKOTS. 
Frog, Ranatemporaria] May he seen in thi 
Toad, Bnfo communis I Tadpole state: als( 
Natterjacl;, Bnfo rw- fin their second form 
^betra J like the Ba. 

Bream, Abramis brama >| Deposit their 
Bleak, Leucisais (tipurnt;« spawn among 
Minnow. Leuc'utcut i>/i0j:i- ) the ravel in thi 

««? , , ^ . [ sFiallowsof 

Chub, Leuctscus cephalua " J rivers. 
Eel, AnimiUa corn-munis. Runs up rivers 
Cabbage Butter tly, Fieris brassicas - 
Oranije-lip li. Eackloe cardaminea 
Qiieeii of Spain It., Argunnis lathonia 
iCnrumon Biuo B.,Poli/dmmatu§alexi» 
I Ghost Moth, Uepialuu hmnuti 
I ( Joat Moth, Costun lianipercia 
j Ci n iiabar M<jlh,Callfmorpha3acobmcB 
Puss Moth, Cerura vinuia 
Whirl wig Beetle. Qj/rinus natator 
Cockchafer, or May Bus, MtUOontha 
tmlgaria 

Smooth Dor Beetle, Chotrupei lavi$ 

Rose Chafer, Vetonia aurata 
Burying Beetle, JV«or<mAort/« $epultor 
Bombardier Beetle, lEh^achinut ere- 
pxtana 

S-spotted Ladr Bird.' ^G^eeimUa 

'2-punctata xm 



Last QuHr. iml mill. 
New Moou etii I aft. 
First Uuar.ieihemo. 
Pull Moon 28rd 2 aft. 
La*' ftnar. s 1st ft a't 



JULY, 31. 



Th Dog days beg. 
F Visit. B.V. M. 
Sun rises 3 54 

6 So. af. Trik 
Venus a. 9 16 af. 
Ed. VI. d.l55:- 
Edwd.l.d.l30^ 
Saturn s.l 50 m. 
Mer. r. 2 58 m. 
Oxfd.Trm.cnds 

7 Su, af. Tbin 
Venus S.9 12 aft 
Bradley d. 176'- 
Day dec. ' 
St. Swithin 
E. Grey d. 1845 



BBOTSHJ500W«V 



QTTABaTTPEDS. 
Cow. Sm tauru$ ^ Betake themirtT** t*^*f : 
S^^^SMlel^aX ter for coolness to |»t rU 
rSSoSBSiSa ^ ot troublesome lutMb. 

BIRDS 

Qm&M, Cotumix mc^or 1 SSB 

Stone Curlew. CEdtcn*n»t«<T«rtM«t I 
Bittern, iSotaurui ttell<xriM ...A ^^WH 
Gold-crested Wren. Reffulus L ".S*?*, 

Green iinch, JVinptWa cAiorif ^g"***^^ §2 
JSightingale, Sylvia lusctnui o-*? s S-P-CS 
Bhif-kcap. Ss/lma atricapilla 
WhiLcthroat, Curruca cinerea 
Garden- warbler, Spl. hortenm s -r; S, 
Red-start, Si/ioajjAtemeuru* a .""Cag-.c 
l{^^db^east,S.tf^tnarw6c^rttta ) "g^ g Si" ^ 
Linnet, //imiria toioia feifia^g'sr 
Goldfinch, FHngtUa eardiuUa r« ® 5 mia « 
Chafflnch. FriMffiWa fpiell r ^8 3 g c^S. 
Thrash, SPKT-diMiWMiKfiit. LeJl'^.o'^'' 



*i H c h £ « ' 



SSu.af. Trim. 

er. r. 2 as aft 
Sun rises 4 9 
Burns, d. 1797 
Magdalene 
Gibral. tak.1704 
Day 15 44 long 
gSu.aft.TEiPf. 
Anne 

Night 8 24 long 
Cowley d, 1667 
_ , Venus 8.8 49 aft. 
F jWilberf. d. 1838 
S !I.Loyolad.l556 

Venus, Mars & Saturn 
Evening Stars, 



Moon rises and sets . 
10 sets 8 65 ^"1. 
itt sets 11 60 aftern. 
2i» rises 6 «l aftem. 
37 rises Ottaftero, 



Goldfinch, FrinffiUa cardiuat o * »-5 fl a 

JIBVfStSS, FISHES, AND INSECTS. 

Toad, Btifo eommnnia i ^^^^.P^iTf^^V 
Grayiing. Corc(?o«M* thjf> Eise »* Jies, ar 

makus I wltb several oM 

Tront, Salmofario ^ , ? fish, afford 
Chub, LeiieiscH$ cephaluM ) sport to angll 
Larse Copper Butterfly, Lpcmna^ 

dinptfr ^ 
Silver-bordered-ringlet B., Uip- 

purchia hero 
Small-ringlet B., Xlipparchta eas- 

Gate-keeper B., Hipvarchia titho- 

Grayling B., Hvpparcnta semeie 
Honeysuckle B., JAmeniiis camtlla 
Bilver-streak B., Argvnnis paphia 
Vurple Emperor B., Apatv^a tns 
Wood Leopard Moth, Zeuzera era- 

cult . ... 

Drinker Moth, Odone$tu potatona 
Vapourer Moth. Orffpia antUjua _ 
Lackey Mr*'- ^«'™"-— — 
Great Ti«e 
Case Moth 



LUGUST. 31. 



Moon 7th 10 aft. 
tQnar.14tli i atr. 
Koun 2m(l 4 mo. 
Quar. 8uth 6 mo 
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5, 
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19 


Th 
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21 

tl 
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25 


W 


K 
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S 






10 


u 




T 



lOSu.af.TtUN. 
Jup.r.l0 4aaft. 
Shelley b. 1792 
Sun rises 4 26 
Mars s. 2^ aft, 



II S0.af.TEiN 

St. Lawrence 
Dog days end 
Sun sets 7 24 
O. Lam in as Dy. 
Ad.BIakelj.l5yp 
I2Su.af.TRiN. 

Daybreaks 25 
Venus s. :^ 11 af. 
Day 14 19 long 
J up. r. 9 43 alt. 

n Su. af.TRiN. 
Sat. s 10 41 ait. 
St. Bartholom. 
Venusa. 7 57af. 

Thomson d. 
St. Aui^ustine 
14Su.af.TEiN. 

Bunyand. 1685 



J other 

Ik'tire to 

more 
pout ticrn 
;itUiidr,s to 

tiikt'up 
liieir win- 
tf'f ([iiar- 
trrs filonjif 
with tlieir 



Veaai, Mars & Saturn 
Evenmg Stars. 



Hoon rises and sets. 
7 sets 7 afte'-n. 
I iets lu M aftern. 
> rises e 3 rtfsero.. 
Ill e attem-l 



QUADRUPEDS. 
Harrest Mouse, Ifiw ujeaw-. Have litters ol 

t^imetu. Often found deAd. 
BIRDS. 

ATwrde^lne, j?rinff«to *^n«» \ Arrive from 
Moanti^ Pinch, FrtngiUamon- the North 
n^J^^^^^ - . \ ^" winter 
Crossbeak, taxia ewrtmrogtra ) visit, HXanm 
TarnitK^ne,Serepgila«interpres with a few t 
Knot, Tnnffa cmerea ' 
Sanderlinic. Calidris arenaria 
Ciickdfj. Ciicnlus canorug 
Swilt, Ci/pitelm nmraritis 

Titl 1) k. An thus /rirui/is 
J'urUe-uove, Columba turdir 
fiaprt iii^, Vanelliis crista fn^i 
f>au.s,'hiiis? tiuil. Lartts ridiOun- 
dua 

Puffin, Fratefcula areHca 
Oottrell, c/iarcuirk^ ■:mrinel- 

REI17LES, FISHES, AND INSECTS. 
Natterjack,£r(/orM6eiml Utter their crie% 
d"-^** sommunut^ f similar to ' & helL 
Frog, Rtina^ t«m- f Takes slielter under b«ei|b 
T.„n«^ f . leaved plantar^ 
Tench, rf.«ea eowmienw. Spawns 
Troni, Sftlmofario 1 Hagklnthe 

M 1 ri now, Leticvfcus phoxhius) s 1 1 1 1 s ] 1 i n e; on 
(>Krp, Cftpnmis carpio I dear days. 

Peai-I -skipper Butterfly, Pamphila 
comma 

Scotch Argus B., ^^^KMoMan- 

(Itna 

Pafnted Lady B., at/vfhm rm-fhd 
lied Admiral K., r«;<f,v>7f (//-f^u/^^ 
Clouded-sulplmr I}.. C y//^/.-< rt/^..-/ 
I^rowii-tail Moth, Porthc^i,i aifrifltta 
Lyed Hawk Mutii. Smennthm bcel- 
laff'.H 

Elephant Hawk -yioih, Sphinx flpenor 
/l^J-za^ Molli, Notodanfa ziczac 
Opir.dle-tree Krniine Motli, Ypono- 

meuta enonvmella 
Quo(se-egg MoXAx Cilix compressa 

Boetle. Ripip/iorun pwa- 

doxttn 



Still 



J I ore 
or le.-iS 
pl'Mi ti- 
ll:; m 
tl.oir 
sovernl 
lifumtc, 
ir.dion- 
ted ill 
works 

oil 
insects. 

niP3 
r.:id 
Moths 



4» gardeast w»vd«> 



SEPTEMBER, SO. 



New Moon 6th 9 mo. 
Tint Quar. 12th 9 aft. 
Full MooQ 2uth 8 al t. 
' II Quar. tblh gaft. 



1 W 

2Th 
3 V 

i's 

«;m 

7.r 

81 W 
9X11 

lo' F 

ii; s 

U 5 



Sun r. 5 U 
Day 13 33 long 
Cromwll.b.l598 
New Style 175: 
U8u.af.TKtN 
Ventu t.730af. 
Twi. ends 8 37 

Saturn 8.934 af. 

Sun sets 6 lo 
Thomson b.lTOU 
leSu.af. TaiN. 



BRITISH ZOOLOGY. 

QVADBlTPEDt. 
S<inlml, Sdurut vulgaris > 
Dormouse. Mpoxua aveliana- Lay up a i 
rttu [ ofvfigeu 

Water Rut, Arvtcotaaquatica ^provisloiuil 
Hfidge-hog, ^noeoitf J^Ntv* | wtnter-fT 

JMPM* J ^ 

Alpine Hare, £«f^iMiriaMlit. B^glnat 

white. 

BIRDS. 

Black -cap, Sj/lvio atricapilla " 
Wood Wren. Suhnn »ibihtirix 
Garden Warbler S/^/wrt horteiuis 
Niahtingaie, Siflvia Imduia 
WhiU 'raroat, Curruca ci»erea 
eater WMto-throat. Sj/loia cur- 
rum llocmUUa 
Graasiiopper^Urk, Calamofhtta 
"W^Wer, CtUamot^ta 

Cfiift^^^aASvlvia Mppoiau 
Willow W»irhler,4>/yia trorhilns 



Chimney Swallow, Bt^mlt' rus- 
Husher, Laniu» coUurio r tu-^i 
Niicht Jar, Caprimulffvt huro- 



WelUnKton d, 
[1852 

ember week 

Day 12 23 long 
17 Su. at'.TRiN. 
Jupiter r.742 a. 
St. Matthew 
Sam. Butler d. 

[1680 

Safiirhs.S84 a 

iSSu.af. Trin, 
Mars 8.9 53 aft, 

JuD. r. 7 10 aft 't!louded Yellow Butterfly, ''Colias 
Minh-li Vl. iWreen- veined WMte Butterfly, 
Michael. Day j ens nam , 
Whitfleldd.1770 'death's -head Havk Moth, ^eAer- 
ontiaatropo* 
Biud-weed Hawk Moth. Spkinx 
eomolmUi 
tS-apot Lady Bird, CocdmUa is- 

punctaia 
!fl-spot L., CoedntUa Id-cmttata 
Voracious Field Crloket^eridatvr- 
mcivora ^ ^ [jnma 

Large Green Loon at, Acrida tnridu- . 

Autumnar bpopda of Beetles and othw 
■eeta. auob m Htptera. in tbtt month. 



.v.ng Ousel, TwduK torquatu* 

Wbeatcar, Saxicola oBnantfie 
Qrcen 1 'lover, Charadriut pljiti- 
liutf, Trhtpa ptu/uax [a/tt> 
Oni\tmt. S'ida //assana V . . ^ 

Jack-snipe, Scolopaxgaiifymim ) 
Curlew, lV'tHReR<«faf#Mi9 J ®'?.?Ss3 

FISHES AND INSEOr^ 
Char, Salmo alpinu$. Spawns, 
Eel, Anf/uifla communis. Uescendo riverfc, 1 
Star Fiah, Aster-itB. OJten cast on shore. 
Swallow- tail B utter ftj'.Papi/iyw/i- " 
chaoji iedusa 



tenua. Jupiter, and 
Saturn 
Brenlng Stars. 



Hoon rtsea and sets. 
8 rises o is morn. 
11 rises 2 31 aftern, 
19 rises Si aftern. 
37 rises o ig aftern. 



L 

Digitized by GoogI 



by Google 



OCTOBER, 81. 



New Moon ?th jftft. 
^iratQiiar.l .th lO mo. 
full Moon <oth a aft. 
Last Qnar. 28th 8 mo. 



12 

13W 



Camb. T. heg. 
Pheasant sh. b. 
WSu.af.TRiN. 
Venus 8. 6 37 af. 
Jup. r. 6 41 aft. 
Faith 

Night 26 Ions 
Erskine <1. Ibl7 
St. Denys 
aOSo.af.TRiN 
Oxford T. he{i. 
America d. uy-2 
Venus 8. 6 26 a, 
TwiU, emis (i 5(J 
Day 10 41 long 
Parl.H.bt.lB34 
aiSu.af.TKiw 
St. Luke 
Venus s. G 22 a 
Sun sets 4 54 
Th Trafalgar i8(j5 
Sun rises 6 .'i8 
Saturn 8.6 52 a. 
22Su.af.TRiN 
Crispin 
Mer. r.SSSm. 



BRITISH ZOOLOGT. 



M 

T 

iBTh 



Venass.S 18 a. 
28SF.af,TKiK. 

Jupiter 
Eveniug Star, 

^oon riaea and sets. 
5 rises 9 « morn. 
JJHses S l7Hrt rii. 
■wts 6&Sni)m. 
9 lines 9 it 



Depart 
for inoi-e 

soiitjierit 
latitudes. 



Arrive oi- 
, our shore 
from tin 

A'onh. 



QUADRUPEDS. 
^Mto?*"'^"**^'***"**- Becomes mow 
{lew Mouse, jrw#^iwi«<?»f^ ] Prepare 

Bl UDS. 

Tawny Owl, Strix alncn. ii oots 
Window Swallow, llirnudo xrhicas 
Ba'ik Swallow, Hiruvdo riparia 
Kedstart, kuticiUa pAceniJurut 

Landrnll or Cof^icnife, OHpgome- 

tra crex 
Hobby, Falco gubfmteo 
8aTi d [)i PC r. Tot a ni's h i/polett cot 
ttedsharik. Tot an us rain frig 
Hawk Owl, Ot/,s bruvfumtvt 
Woodcock. Svotopax rmUcota 
fiedviin^' Turd/u-i ilutcug 
)) l'id??t^o", Cnltaaba palumbtit 
Hooded Cruw, Carvtitt oormx 
-'hovelier. Spatula clftpeata ( 
Grey -lag (^oose, Amer palustrU | 
len,], QuerQuedulacrecca 
VI crli n , Fa Ico (Bialon } 

REPTII ES, FISHES. AND INSBOTS* 

Viper, Vij>era commtmis^ ^ 
:nake, J^afrix torquatu J^nrrow under 
rort(»isci, Testtido '/r<pva ) orcoiicea; 
VoaA, Bufi}comtnuni)f J tliem- ■ ■ > • 
•ifilmijii, Sulmosalar. Spawns i 
of rivers. 

Small Copper. Butterfly, Li/crtva) ■S]nj stili 
:ed Adniira] B., Vanemi atalunta on S 

.fainted Iridy n.. Ci/nMfa mrdtti J Sbo„t*" 
Plumed Moth,P(eriJ»AorMj»«<»wW. ^ ^■ 
f>jlu« . I'.v llina ■ *=> 

erveiMu J^li^ , ^ 

.arf-e Umber MothTBiferitiajirtwo. , > c 
pmria C-g E 

oraet Sphinx JA-Oth, ^^gcria crahro- | " s= E 
niformis [ria , g:o g 

-Teat liered Thorn M., Bimerapenuu- <a 
'a rrot Carpet M..SiitkaHapsittacuta ; 
JTmgBeeO ^B^h^ i^gM|er<?oraHu< \ Arc 



iBove 



olfffltf ioominon 



by Google 
& 2 



NOVEMBER, 30. 



\ew Mooa 8rd mtdn. 
FirstQuar. ntH 2 mo- 
Full Moon Ittth 1 mo. 
\.a.%X, Quar. 26tti 6 aft. 



All Saints 
Mich. T. be s. 
Sun rises 7 
Wm.IlI.d.l68J 
Batt. Inkermn, 
Leonard 
'24 Su.aft.TRiN, 
Twi. e.6 18 
P.Wales b. 1841 
Luther b. 1483 
St. Martin 
R. Baxter b. 
Britius [1615 
S j25So.af.TRiN. 
M iMachutus 
T ; Rubens b. 1577 
WjDay8 421onf: 
Th Mcr. r. 6 10 m. 
Jup. P.6 31 m. 
Daybreak 5 36 
2«Su.aft.TEiN. 



BRITISH ZOOLOGT. 

:Iqiiadrupeds. 

Alpine Hare, i^epta mriabiiu, Becomw quite 
white. - ' ' 
Water Rat, Jrci(»toa«iu»«eal Remain much 

BIKD8. 



}Rei 
in their dens* 

Golden ^iQff^. Chai^drm . 

vialis I AfTive from 



Pofwher, Nprocaferina 
GartwaJ, j4h(/« gCrepera 
Wiaeon, Anaspenelope 
Bohemian Wax- wing, 



the Northi 
or from thff 

more 

Bomhy- I inouiitain- 
(HUa ffurrula ous parts of 

Golden-eye i^ucli, Clangula 'Ml' tlie coun- 



gang 

Stock -dove, CohmhamnoM 
Kert-breast, Si/lvxam^ieiHiM 

rtedii;e Sparrow, ileM«tori»o - 

dularis 
Tlirush, Tiirdus mnsicut 
Luinet. Linana linota 
Oreen Bird, Frinifiilti chloric 



try, 

•) "'Prpqneiitly 

break out 
\ iiiTo sang, 
1 as ill 
J suiniiier. 

^ Assemble 
ill nuii.e- 
rous flocks! 

in the I 
fields and i 
ileuses. 



Skylark, J laud a urvemis 
Fieldfiire, Turdvs pilaris 
Star I in IT, Sttfrnus vufaitris 
Chatfinch, Fringilla caiehs 

MOLLUSCA AND INSECTS. &c. 
Garden Snail. Helix agpersa ] lid ire under 
Orchard Snail. Helix poma- ) shcii er fur the 
tia 1 winter. 



St. Clement 
W iVenu5S.649aft, 
Th Mich. T. ends 

F iNiKhtl4 52longl. - . „ i 
S [ Ps. Teck b . 1833 Tortoise -shell L., Cocctnella dimir 4 
Wikod-boriin? Beetle, Anobium pertincu: I 3^ 3 
Sn ringtail, Podura Qvisea 
WoudTouse, Porcellio scaber c ®^ 
^. J ™ .. . J 3.5) <- 

J£| 

Winter Moth, VheimatolAa brumata 
November Uagger Moth. Jhumm No- j i: « 
vembri* 

Drab U.»y Moth, Diumm phntgrniella 
300UB0I1 Flat-bodr Mutfi, Bep^tmria 
aplana 

bordered Koviipilier Uoth. Oporabia 



S» 1 Su. in Advt. 
M Jup. s. 5 35 ra. 
T 'St. Andrew 



Jupiter 
Eveniiif^ Star. 



fiopper Butterfly, l^fcewia phlrras 1 kp 
Red Admiral B., f^anegsa-ata/anta 
Great Rove Beetle, Goenwt oUm J 
7- spot Lady-bird, GoedneUal -punctata^ g^f* 
l-spot L., Cocdnellai-puncUitti \Sm 
Tortoise-shell L., Cocctnella dinpar \ f*' ■ 



Mcon rises and seta. 
4 rises 4 6 mr>rn. 
U rises 1 13 wrt^rn. 
i» aett 6 8 artern. 



I DECEMBER, 3 1. 
New Moon Srd lo rn 

Full Muon ihth mid. 
LiiatQuar.mh a tno 



J| W 
Th 
F 
S 
B 
M 
T 
W 
Th 
F 



31 



26 

|27 
l» 
29 
30 
31 



Ps.Walesb.l&i 
Mars.Comj>a.v 
[invtd. Im 
Richelieud.l&i 
2 Su.in Advt 



10 

11 
12 

13 
U 
15 
16 
17 
18 

M 

T 
W 
2S|Th 
F 
S 
& 
M 
T 
W 
Th 



Ney ex. 1815 
Con.B.V.Mar 
Sun rises 756 
Grouse shtg. e 
CuUeu b. 1712 
8 Su. in Advt 
Day 7 50 long 
P.Alhertd.lStl 
I.Waltond.KJS 
Cam. T. ends 
Oxf. T. ends 
Brr.he b.l54fi 
4 Su, in Advt. 
Venus 8.740 alt. 
St. Thomas 

Sun Bcts 3 50 
Jupiter8.345m 
Christ. Day 
1 Su. af.CiiRs 
St. John 
tnnocents Day 
Staffordex.l7&( 

Silvester. 



BRITISH ZOOLOGY. 

QUADUUrEDS. 
Biaok Kat, Musrattvs ) Be ome more tron 

Brown Mat, Jius decu- hrom provenlf^^ 
w^, , / ing out or doors. 

Mni«'^|.',f "*i^'''^"^°' "^*' vi.it hen roosts. 
Mole, Taipa BitroptFu. Throws up iiUlockt 

T, , o BIRDS. 

Are never, m a. 
hetvettca | *^ ^vard. 



fliif 



Jupiter 
Evening Star. 



Moon rises and sets. 
S rises 13 mom. 
19 rises 1 ii aftern. 
10 seta S 8 morn. 
25 rises 11 46 aHern. 



Snow'lJ eck, EmbeHza nica lis 

Wild bwan, Cpffnuxferrit 

J,e vet Duck, Oidewfa ftt^ca 
vli^J.^A^^^' i^"*"*^'-*" moUissima 
Goosauder, Metgna men/anst-r 
Mei'puser, Merf/iis serrator J < a 

Kedbretujt. S}/lma ruOeeula \ Sine lii 111 

FISHES AND I.N SECTS. 

G winlad, Coregonm lararetus 1 .-^epo«it 
^^prmcKSalmosalrelinus J tlieir spawn, 
Yellovv-liiioQuakerM..O/-/'AoirKi/;jaci/e;ira^ , 
W ngless M„ inurnea phrpijanHla I " s 

^ ""i'i My ho 

Cabba;(0 B., Pieris brattices found m the 

Swallow-tail Queeu U., Pamlio 

maehaon 
Peacock B. Vanesta io [„» 
Pnil? m'^'m <^onoptervx rAam- , 
l-.usB Moth Certwa urnufa Mfvy befound in 
Lmio-tree hawk Moth, 1 tb« p.rpa «7ite 

Cinnabar Moth. CoiiimorpAa \ ottier mottis 
JiicobtBtn J and hntlorrtirB. 



Digitized by Google 
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MISCELLANEOUS TABLftS. 



BIRTHDAYS OF THE ROYAL FAMILY. 



Date of Birth. 

Qu«en Victoria . May 24, 1819 

PriuceasRoTal (of Prussia) .... Noy.21, ld40 

Prince of Wales Nov. 9, 1841 

Princessof Wales, Alexandra Caroline . , . Dec. 1, 1844 
Prince Albert Victor Christian Edward . Jan. 8, 1884 

Prince GeorKC Frederick E--nest Albert . . June 8, 1866 
Louisa Victoria Alexandra Daxmar . . . April, 1887 
Victoria Alexandra OlKa Mary . • . Ji v «, U68 
Princess Alice Maud Mary of Hesse . . . April'^S, 1848 
Prince Alfred Ernest Albert, Duke of Edinburgh . Aug. 6, 1844 
Princess Helena Augusta Victoria . . . . May 25, 1848 
Princess Louisa Carolina Alberta . . . Mar. 18, 1848 
Prince Arthur Patrick William Albert , ... May 1, 1850 
Prince Leopold George Duncan Albert . . . April 7, 1^ 
Princess Beatrice Mary Victoria Feodore . . . April 14, 1857 
George Frederic, Duke of Cumberland . . . May 27, 1819 

His Son, Ernest Augustus Sept. 21, 1846 

Georse Wm. Fre<l. Chas. Duke of Cambridge . Mar. 26, 1819 
His Sister, the Duchess of Mecklenburg . . . July 19, 1829 
HUSUter, Mary Adelaide, Princess of Teck . . Not.27,18SS 



PROBABLE DURATION OF LIFE, 
Prom 1 toTQ Years of Age ^ according to Carlisle Mortality, 



Expec- 


Years 
Old. 


Expec- 


tancy. 


tancy. 


Years. 




Years. 




64 






55 




29 


56 


17 


28^ 


67 


m 


1?* 


58 


\^ 




59 






60. 


If 




61 






62 
63' 


ISi 
18 


24 


64 






65 






66 


1 


• w 


67 






68 
69 
70 


'8 









Years 
Old. 



Birth 

8 
4 

5 

6 

7 

8 

9 
10 
11 
12 
18 
14 
15 
16 
17 



Expec- 
tancy. 



Years. 



47i 

50 
50i 
5U 
5U 
51 



49 

48 



45 



Years 
Old, 



Expec- 
tancy. 



Years. 



48 
42i 
41J 



Years 
Old. 
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AMBASSADCBS AND M 

America— fion. Reverdy John- 
ton. 

Aostria— Count Apponyi. 
Bavaria— Cmmt Ferd. deH<»n- 
pecb. 

BelKium— Fa ondujardin. 
Brazil — Baron de Penedo 
Chili— Don Alberto B. Gana. 
Benmarlc— Lieut.-Oen. Bulow 
France — Prince de la Tour 

d'Auvergne 
Oraoaiia, New— Don Juan de F. 

Martin 

Greece— M. Brailas Armeni 
Uans Towns— M. Budolph 

Schleiden 
Italy- 



NISTERS IN ENGLAND. 

Mexico— Senor Duran 
Netlierlands— Baron Bentindc 
Persia— Mahmoud Khan 
Peru— M.de ftivero 
Portugal— Count Lavradio 
PrusMia— Count BemstorfT 
Rio de ia Plato— Don J. B. Al- 
berdi 

Russia— Baron Bmnnow 
Saxony— Count de Vizthum 
Spain— Count Vistohermosa 
Sweden— Baron Hochschild 
Switzerland— John Rapp, Con. 
Gen. 

Turkey— M. Musurut 

Venezuela— 

Wurtemberg— 



AMBASSADORS AND MINISTERS ABROAD. 



America— Ed. Thornton, Esq., 
C.B. 

Austria— Lord Bloomfield 
Bavaria— Lord Augustus Wm. 

Fred. S. Loftus 
Belgium — 

Walden 

Brazil— G. B. B.Matthew.Esq., 
C.B. 

Chili— "W. T. Thomson, Esq. 
China— Sir Rutherford Alcock, 
K.C.B. 

Denmark- Sir'Chas, L. Wyke, 

France— Lord Lyons, G.C.B. 
Greece- Hon. £. M. Erskine 
Italy— Sir A. B. Pafcet, K.C.B. 
Japan— Sir H. Parkes 
Mexico— 

Wiirteraberg— G 



Netherlands— Admiral Hon. E, 

A. Harris 
New Granada— P. Griffith, Esq. 
Persia— C. Alison, Esq. 
Peru- Hon. W. Jerningham 
Portugal- Sir C. A. Miirray ^ 
Prussia— Lord A. W. Loftus, 

K.C.B. 

Rio de ia Plata— Hon. Richard 

Edwardes 
Russia— Right Hon. Sir A. Bu- 
chanan, K.C.B. 
Saxony— Hon. C. A. Murray 
Spain— Sir J. F. Crampton 
Sweden-Hon. G. S.Jerningham 
Switzerland— J ohnSavile Lum- 

ley, Esq. 
Turkey-Hon. Hy. Geo. Elliot 
Venezuela— George Fagan,Ei>q. 
J. R. Gordon, Esq. 
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REGULATIONS RBSPECTINO PASSPORTS. 

1. Applications for Foreign Office PMsporta mutt be made in 
writiuK, and tnclo8e<i in a cover addreMed to " The Chief Clerk, 
Foreign Office, London,** or to an AKentatoneofthetpecifiad 
outports, with the word " Pauport*' written on the cover. 

t. The charge on the issue of a passport, whatever number of 
persons may be named in it, is %$.. which sum includes the stamp 
duty of M. 

8. Foreign Office Passports are granted only to British subjects, 
including In that description foreigners who have been natural- 
ized by Act of Parliament, or by Certiflrates of Naturalisation 
granted before the 24th day of August, 1850; in this latter case 
the party is described in the passport as a '* Naturalized British 
subject.'* 

4. Passports are granted between the hours of Elbvbn and 
Fou a, on the day following thaton which the application for the 
passport has been received at the Foreign Office ; but the pass- 
ports will be issued at the outports immediately on application, 
accompanied bv the production of a Certiflcateof Identity, within 
such hours as may be fixed with regard to the convemenceof 
persons desirous of embarking for the Continent. 

5. Passports are granted to persons either known to the Secre- 
tary of State or recommended to him by some person who is 
known to him : or upon the application of any Banking Firm 
established in London or in any other part of the United King- 
dom ; or upon the production of a Certificate of Identity signed 
by any Mayor, Magistrate, Justice of the Peace, Minister of 
Religion, Physician, Surgeon, Solicitor, or Notary, resident in 
the United Kingdom. 

6. Passports cannot be sent by tho Foreign Office to persons 
already abroad. Such persons thould apply to the nearest 
British Mission or Consulate. 

7. Foreign Office Passports must be countersigned at the 
Mission, or at some Consulate in England, of the Government 
ot the country which the bearer of the passport intends to visit.* 



* It is requisite that the bearer of every passport granted by 
the Foreign Office should sign his passport before sending it to 
be vi»ed at any Foreign Mission or Consulate in England : with- 
out such signature either the vita may be reAued, or the validity 
of the pasaport questioned abroad. And trataUwt who may haf« 
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8. A Foreign Office Passport granted for one Journey may be 
used for any subsequent journey, if counter$igned afreth by the 
Ministers or Consula of the countries which the bearer intends to 
Tisit. 



The Principal Foreign Passport QjgHees in London where Foreign 
Office Passports are to be vised. 

Austrian Legation . . .. Chandos-house, Cavendish-square. 

Bavarian Legation . . . . 88. Great St. Helen's. 

French Consulate . . . . 5, Scott's-yard, Bush-lane. 

NeCheriands Consulate . . 90^, Great St. Helen's. 

Portuguese Consulate . . 15, St. Mary Axe. 

Russian Consulate . . . . 82, Great Winchester-street, City. 

Spanish Legation .. .. Cushion Court, Old Btoad Street. 

Turidsh Embassy .. .. 1, Bryanston-square. 



AGENTS FOR THE ISSUE OF FOREIGN OFFICE 
PASSPORTS. 

Bath -I. Williams, Esq. 
Belfast— John Preston, Esq. 
Birmingham— G. K. Collis, Esq. 
Dover— Samuel M. Latham, Esq. 
Dublin- Lucius H. Deering, Esq. 
Foikstone— Francis M. Faulkner, Esq. 
Great Grimsby— Charles Bennington, Esq. 
Harwich-Oliver J. Williams, Esq. 
Hull— John Enxlan«i, Esq. 
Liverpool— Nathan Litherland, Esq. . 
Londondern;— James Cairns, Esq. 
Lowestoft— B. M. Bradbeer, Esq. 
Manchester— John Sudlow, Esq. 
Newcastle-on-Tyne— Edward Glynn, Esq. 
Newhaven-F. G. Turner, Esq. 
Queenstown— W. C. Seymour, Esq. 
Southampton- W. J. le Fenvre. 
Swansea- George G. Francis, Esq. 
Weymouth- Richard Hare, Esq. 



any intention of visiting at any time in the course of their travels 
on the Continent the States of either Auslria or Russia, are 
particnlarlT and earnestly enioined not to quit England without 
having their passports vised by the Austrian or Russian authon- 

Tbe%<«»°of "he Frasrtaa or ItiOian authorittea In London U 
iioltequiTed. o.i, zed Google " 



XZViii PA68POAT AND CONSULAR OVFIGBS. 



PASSPORT AND CONSULAR OFFICES, 
LONDON. 



Couirt^. 



America 
\u3tria 
Baden 
Bavaria 
UelKium . 
Brazil . 
Denmark . 
France 
Greece 
Hanover . 
Hanseatic Towns 
Italy, Kingdom of 
La Plata . 
Mecklenburg 
Mexico 
Netherlands 
New Granada 
Oldenburg . 
Peru . 
Portugal . 
Prussia 
Russia 
Saxony . 
Spain . . . . 
Sweden and.fforway 

SwlUerland 
Turkey 
Woztemberg 



OilLces. 



, MaiislielLUstreet, I'orthind-place 
Chandos House, Cavendisli-square 
1, Riches-court, Lime-street . 
Sii, Great St. Helen's 
53, Gracechurch st. (No Passports) 
t. Duchess- street, Portland-place 
Mark-lane fFee, 10**. 6d.) . 

. Scott's-yard (No Passports) 
17, tiracechurch-street(Fee, is, Gd.) 
44, Grosvenor-place . 
13, Austin Friars 
31, Old Jewry .... 
1, Georfre-street, Mansion House 
134, Fenchurth-street (Fee, 5s.) 
7. Broad-street-buildings 
30s Great St. Helen's (Fee, 5«.) . 
I, Coleman- street-bldngs. (Fee, 8s.) 
3, Stratt'ord-piace (Fee, 5s.) 
U, New Broad-street 
15, St. Mary Axe 
1()6, FencUurch-street 
;i2, Gt. Winchester-8t. fFee,6*.4d.) 
3, H bar t- place, Eaton -square 
I, Cushion-court, Old Broad-street. 
•i, Alderman 's-walk, New Broad- 
street (N o Passports) . 
ai, Old Broad-street , , 
I, Bryanston.iquare 
106| Feaehuroh-ttfeet . , . 



10 to 4 ; 

isi „ 3 

10 „ 3 

10 „ 1 
12 4 

I M 4 

12 „ 4 

11 » 3 
10 „ 3 
n „ 3 

10 „ 4 

11 » 4 
10 „ 4 
10 „ 4 

10 „ 4 

11 M 8 

12 3 
11 2 
10 „ 4 

10 „ 4 

II „ 3 

13 3 

11 „ 3 

11 1 
U „ 4 

12 2 
10 „ 6 
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HIOB WATER AT LONDON BRIDGE. 
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morn. 
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a* 
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ss 
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3 

u 
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i 
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1 septe 


mom. 1 




w 


attern. 
1 A. m. 




< 


moru. , 
A. m. I 


t«oo0>o^Oi-ie<e*W'«ioio<et«Qoa»i-i ' o^eiio*eoM«'<««u>(D«t« 


3 
-» 


1 aftem. 
I A. m. 
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1 mom. 
1 A. m. 




Day of 
Month. 
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Times of High 

Coast qf England. 



TIDE TABLE. 
To find the Ti MBS of High Watbr at the places specified, on 
auv day of the year, by adding or subtracting the hours and 
minutes standing opposite the respective names to or from the 
of High water at London. 

h.m. 
addS9» 
,,8 56 

"II 

,,7 86 
16 

add 6 26 
„ 8 56 



St. Agnes' Lighto 

St. AIi>an's Head 

Aldborough Bay 

Barnstable Bar . 

Beni bridge Point 

Berry Head . 

Boston . 

Brighton 

Bristol Quay 

Burlington Pier 

Chatham 
Christchurch 
Cowes . 
Cimner Cley . 
Itartmouth • 
Deal . . 
Porer Bar . 
Ixmouth Bar 
ndmouth 
Flamborouffh Head 
Polkatone • 
OrmTeaend • 
Hamoase 
Harwich, within 
Haatings 
St. Helen's . 
Holyhead . 
HuU Dock Gate 
Humber, R. entrance. 
Hurst Castle 
nrracombe . 
Ipawich 
Land's End. 
Liverpool . 
Lowestoft Roads 
Lyme • 
Ljmn 

Londy Island 
Jfamte Roads 
Mfllord Haven 
Mount's Bay 
More • 
Fraxance • 
Plymouth • 
Portsmouth . . 
V«rtamtb. to I. of Wi 



h. m. 
add2 5 
4 50 
„ 8 
1, 3 20 
,,9 6 
„ S50 
„ 4 80 

7 40 
4 20 

» 3 20 
tub. 1 10 
iMM620 
,,8 20 
„ 4 20 
,,8 85 

" IS^ 
„ 8 86 

" i"? 

»' S-S 

..8 20 
«Mb.0 54 
add%hO 

„ 8 50 

" 2*2 

" S 2 

„ 7 5 

8 20 
,8 85 

,,6 50 
,,8 20 
, 9 20 
,,150 
»10 
,,7 20 
„ 4 5 
„ 8 20 
„ 8 
,, 9 5 
,,8 20 
, 2 20 
tub.i 10 
mfd 2 20 

:: SI 



Ramsprate, outer Pier 
Sandwich 
Scarboroufih Pier 
SciUy Islands 
Seatord . . 
Sheemesa • 
Shields . 
Sidniouth . 
Snnul'sI.iKht 
Soutliaiiipton 
Sunderland . 
Swansea • 
Torbay . 
Wev mouth Bar 
Whitby Bar . 
Whitehaven . 
Wight. W^ End 
Wintertonnesa 
WisbMwh . 
Woolwich . 
Yarmouth Roads, 
Yarmouth, I.ofWigt. 



„ 8 26 
.,9 5 
„ 6 16 
,,3 26 
8 56 
, 4 26 

:: U 
::S2 

,. 4M 
nfft.0 25 
add eta 

» 6 50 



Coast of Scotland. 

Aberdeen Bar . . mtb, 1 56 

St. Andrew'aBay . „ 1 16 

Arbroath « . .,,19 

Dundee Pier . . ,. 6 25 

Fort George • . add 8 85 

Greenock , . . „ 8 86 

Inverness . • . 8 56 

Leith Bar • . . sub. 6 26 

Montrose . . . „ 1 16 

Peterhead . . . „ 2 46 

Stone Hive . . . „ 1 40 



Coast of Ireland. 



Ban try Bay 
Belfast Lock 
Coi^ Hwbour 
DubHa. . 
Limerick 
Londonderry 
Shannon, R. entrance 
Waterford Quay . 
Wexford H arbour 



add 1 5 
„ 7 50 
,,2 25 
..7 5 
„ 8 86 
„ 8 86 
„ 1 66 
„ 8S6 
!! 4 66 
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TiDB rxBLK -conUnuf^d, 
Coast qf Prance. h. in. 

h.m. Casket Lights . , add! Vfi 
Abbeville . . . add 7 Cherbourg . . . „ 4 50 

Boulogne . • . „ 8 30 Dieppe , 8 80 

Bordeaux . . . „ 50 Havre de Grace . . 8 80 
Brest Harbour . . „ 1 5 St. Malo . . . „ 8 80 
Caen . . . . „ 6 50 Rochfort . . . „ 1 8S 
Calais ; . . . „ 9 10 Rouen . . . . 1 U 
The reductions from high water at London Bridge to hMi 
water at places on the coast are only intended to be approu- 
mative. At Swanage, and in Studland Bay, Dorsetshire, for 
example, there are some curious irregularities occasioned bv the 
different sets of the tides from Poole- Harbour and the Isle of 
Wight : others again at Dover and Ramsgate.- 

TABLES OF EXPENSE. 



A 
Day. 



10 

11 

1 



A 
Week. 



£s. d. 

7 

1 2 

1 9 

2 4 
2 11 
8 6 
4 1 

4 8 

5 8 

5 10 

6 5 
7 

14 - , 
110 4 



18 0. 

1 16 7 

2 2 8 
2 9 9 



2 16 



8 8 012 

8 10 14 

3 17 15 

4 4 016 
4 11 18 

4 18 19 

5 5 0^1 
5 12 22 

5 19 28 

6 6 025 

6 18 096 

7 e« 



A 

Month. 



2 

4 

7 

9 
tl 
14 
16 

18 8 



Is per 
Year. 



£ s.d, 
1 10 5 

8 10 
4 11 3 

6 4 

7 12 1 

9 3 

10 12 II 
12 8 4 
18 13 9 

15 4 2 

16 14 
18 6 
86 10 
54 15 
73 
91 5 

10 
15 

5 
10 
15 


6 . 
10 0! 
15 

5 
10 
IB 




0127 



0182 



237 
255 
0278 
0282 
OSIO 
0828 
08M 
0865 



A 
Year. 



1 
2 
8 
4 

5 
6 
7 
8 
9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
80 
40 
50 
60 
70 
80 
90 

loo 

390 
800 
400 
500 
1000 



Is per 
Month 
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COMPENDIOUS TABLE OF INTEREST, 

Showing the Interest of any Sum, from a Million to a Poiuul.ror 
any Number of day*, at any Rate of Interest. 













100 












100 






«. 


If. 


/. 


Parts. 




£. 


«. 


d. 


/. 


Paru. 


1000000 


2789 


14 


6 





99 


900 


2 


9 


3 


3 


18 


900000 


9466 


15 





8 


29 


800 


2 


8 


to 





11 


800000 


9191 


15 


7 


1 


59 


7flO 


1 


18 


4 


1 


10 


700000 


1917 


16 


1 


8 


89 


600 


1 


12 


10 


9 


8 


600000 


164S 


16 


8 


2 


19 


500 


1 


7 


4 


8 


7 


sooooo 


1369 


17 


8 





48 


400 


1 


1 


11 





5 


400000 


1005 


17 


9 


2 


70 


«00 





16 


5 


1 


4 


3<i0000 


821 


18 


4 


1 


9 


200 





10 


11 


9 


8 


900000 


547 


18 


ID 


3 


40 


100 





5 


5 


3 


1 


100000 


278 


19 


5 


1 


70 


! 90 





4 


11 





71 


oueoo 


946 


11 


6 





32 


80 





4 


4 


9 


41 


80000 


219 


8 


6 





96 


70 





3 


10 





11 


70000 


191 


15 


7 


1 


59 


«o 





8 


8 


1 


81 


eoooo 


164 


7 


« 





22 


50 





2 


8 


8 


51 


50000 


186 


19 


« 


2 


85 


40 





2 


2 


1 


21 


400U0 


109 


11 


9 


1 


48 


SO 





1 


7 


2 


90 


•uuot 


82 




10 





11 


20 





I 


1 





60 


tuooo 


54 


15 


10 


2 


74 


10 








6 


2 


80 


lOOilO 
9000 


27 


7 


11 


1 


87 


9 








5 


8 


67 


24 




J 




23 


1 7 


Q 


Q 








800O 


21 


18 


4 


1 


10 










4 


2 


41 


TOGO 


19 


S 


6 


2 


96 


6 








3 


8 


78 


6000 


16 


8 


9 





82 










3 


1 


15 


5000 


18 


K 


11 


2 


68 


4 








2 


2 


52 


4000 


10 


19 


2 





55 


1 3 








1 


3 


89 


soeo 


8 


4 


4 


2 


41 


9 








1 


I. 


26 


9000 


6 


9 


7 





97 


i * 











2 


€3 


1000 


2 


14 


9 


2 


14 















Th k Ru LB.->Multiply the Siun by the number of Days and tli« 
Product by the Rate of Interest, then separate the two last Fi- 
cures to the right hand, and the rest you will find in the Table. 

EzAMPX.B.-What is the lateresl of ie271 for 90 Days, at 7 per 
cent, per annum ? 

Multiply ie27l, the Sum, 
By 90, the Time. 

Then Multiply 94800 

By 7, the Rate. 

1707{S0 

rlOOOyouwillflnd .«'2 14 9 J* 
ThenintheTaWeagainst^ 7C0 I 1« J l J J 

The Answer *4 l'» « 
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^9<9Q^OV9©0©©©wtO©S©C©OWSOS©0 Clj 
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Tablk SROwiNe TH* Sum nm Pound to which ▲ Rats 

or InTBBBST PBR CbNT. is KaUIVALXHT. 

2 per cent, interest is eciual to nearly Oa. 5d. in the pound. 
H exactly 6 



S 

? 

? 
? 

7 
8 
9 

10 



nearly 7 
.. 
.. 
.. II 
escactly 1 
nearly 1 
.. 1 
.. 1 
.. 1 
.. 1 
exactly 2 



COMMERCIAL STAMPS. 
Inland Bill of Exchange, l}rufi, or Order, or Promistory Nott 

for payment at any time otherwise than on demand. 
Above Not exceeding I Above Not exceeding 

ie50 ..00lhB250 .. iEMO.. 00< 
^0 .. 10 0..00S 500 .. 750.. 009 
10 .. 250..008| 75 .. 100 0.. 1 
Inland Bill of Sxchange, l>rttft, or Orders for payment to the 
bf-arer or to order at any time othenoite than on demand^ or 
Promisnory Note for the payment to the bearer on demand or 
in any otMT manner. 

Above Not excee<linf; 
iElOOO .. iei500 .. 16 



Above 
iClOO 
SOT 
300 
4 
500 
TSO 



Not exceeding 
£300 
-00 
400 .. 
600 .. 
750 



1000 

3ono 

8000 
4000 



aooo ..10 

8000 .. 1 10 
4000 .. 2 2 
.and Upward* 9 6 



1000 .. 10 

Foreign Bill qf Exchange, drawn in, but payable out qf th$ 
United Kingdom. 
IT drawn singly, the same duty as on an Inland Bill of the same 

gnoont and tenor. If drawn in tet* of three or more, for every 
ill of each set a duty of one-third lets than on an Inland Bill of 
the same amount and tenor. If drawn out of the United King- 
dom and pavable within the United Kingdom, or if drawn out of 
the United Kingdom, ai)d payable out of the Unijted Kingdom, 
but endorsed or negotiated within the United Kingdom, thesame 
duty as on an Inland Bill of the same amount and tenor. 

The stamps for Foreign Bills drawn in sets contain the 
words Foreign Bills in sets." . . ^ ^ ^ 

Unstamped drafts upon bankers cannot be circulated beyond 
IS miles of the banker upon whom they are drawnjUnder ape- 
naltv of iOO ; bnt if the draft is paid to any pewm who to 
send it beyond the 15 mfles.hemay make it legal by afflxing a 
I, and writing his hHtlals upon it. 
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INTEREST TAB1.E 
Of .£100 for all the several days in the first column, at the rates of 
^f 4f ikt and 6 per cent, in the other Ave columns. 



Days. 



3 per 3^ per 
Cent. Cent. 



s. d. 

n 

3 

9 

lU 

1§ 

1 11 

8 10 
5 9 
7 8 

9 7 
11 6 
13 5 
15 4 
17 8 
19 2 
88 4i 

57 el 



4 per 
Cent. 



s. n. 
2i 
U &h 
7i 

lOi 

1 1 

1 8i 
1 6i 

1 9 

2 ^2! 

6 el 

8 9 
10 lU 

14 1! 

15 4 
17 ei 
19 ^ 
21 11 
48 10 
65 9 



lent. 



5 per 
Cent. 



LICENSES. 



£ a. d. 

Marriage, in England, 

or Ireland, special . 5 0, 
Ditto, not special . 10 i 
Non-residence of any I 

clergyman upon his ! 

living . . . .10 
Appraiser . . .200 



£9, 4. 
. 80 



Banker . . 

Pawnhrolier, within 
London and West- 
minster, or the limits 
of the London Dis- 
trict Post . . . 15 

Elsewhere . . . 7 10 



RECEIPTS. 



For £2 and upwards One Penny 

N.B. I'ersons receiving the money are to pay the duty. 
Receipts may be stamped within fourteen days of date on pay- 
ment of ^£5, or within one month on payment of ^10, penalty : 
after that time they cannot be stamped. 

. Penalty for giving a receipt without a stamp .. JSIO 

Penalty for not effectually cancelling or obliterating 

adhesive stamps when used . . iBlO 

Penalty for frauds in the use of adhesive stamps . . . . 4890 
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ENGLISH BISHOPS. 



1863 



1856 
1861 
1836 
1859 
1860 
1867 
1863 
1830 
1857 

im% 

I860 
1840 
1842 
1868 
1864 
1845 
1841 
1847 

1848 
1863 
1865 
1857 
1849 
1853 
1854 
1854 



1867 
1867 
1857 
1842 
1843 
1862 
1849 
1853 



Names. 



, D.D., PrimnteX 
of nil Englnn rf, 1 5 ,000 . J 
William Thomson, D.D.,1 
Primate of England, ^610,000 J 



A. C. Tait, D.D,, jeiO.OOO . . . 
Charles Baring, D.D, ^000 • . 
C. R. Sumner, D.D., ^£10,500 . 
J. C. Campbell, D.D., iE4000 . . 

I Hon. S. Waldegrave, D.D. ^4500 

|T. L. Claughton, D.D., jEoOOO . 

C. J. Ellicott, D.D., .£5000 . . 

Hen. Phill potts, D.D., ^2700 . 

B. . Bickersteth, D.D., ,£4500 , . 
W. C. Masee, D.D., ^4^00 . . 
Hen. Philpott, D.D., ^esoOO . . 
Con. Thirlwall, D.D., ^4500 . . 
A. T. Gilbert, D.D., ^4200. . . 
(>. A. Selwyn, D.D., ^500 . . 
E. H. Browne, D.D., £h'm . . 
S. Wilberforce, D.D., ,£5000 . . 
T. V. Short, D.D., £4200 . . . 
Robt. Eden, D.D. (sits also as! 

Lord Auckland), ^5000 . . / 

Jas. Piince Lee, D.D , ^£4200 . 

James Atlav, O.D., ^4200 . . 

J.W.J acoi»8on , D . D . , .£450<J . , 
Hon. J. T. Peiliam, D.D., ^4500. 
A. Ollivant, D.D., ^4'200 . , 
John Jackson, D.D. <€5000 . 
W. K. Hamilton, D.D., ^5000 
Hon. H. Powys, D.D., ^2000 

IRISH BISHOPS. 
Marcus G. Beresford, 
R. 0, Trench, D.D. 
S. Butcher, D.D. . , 
H. Verschovle, D.D. 
W. Alexander, D.D, 
Lord Plunket. D.D. 
W. Fitzgerald, D.D. 
James Thos. O'Brien, 
Robert Dalv, D.D. . 
J. Greeg, D.D. . 
Robt. Knox, D.D. 
Henry Griffin, P.P. 



Archbishops of 



Canterbury. 
York. 

Bishops of 
London. 
Durham. 
Winchester. 
Bangor. 
Carlisle. 
Rochester. 
Gloucester & Bristol. 
Exeter. 
Ripon. 

Peterborough, 
Worcester. 
St. David's. 
Chichester, 
Lichfield. 
Elv. 
Oxford, 
St. Asaph 

Bath and Wells. 

Manche-ter. 
Hereto u . 
Chcste ■. 
Norwich. 
LlandiU. 
Lincoln. 
Salisbury. 
Sodor and Man. 



Armagh & Clop:her. "I Arch 
Dublin & Kildare. J Bhp. 
Meath. 

Kilmore,Elphin, & Ardagh. 
Perry and Raphae, 
Tuam, Killala, & Achonry. 
Killaloe KilfenorafcClonfert 
Os-^orv, Ferns, & LelRhlin. 
C ash el , E ml y , & Waterford 
Cork, Cloyne, and Ross. 
Down & Connor.&Dromore 
T ■iTTiftrick ^dfert,& Aghaoe 
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COLONUL BISHOPS. 



CoQBec. 



Nambs. 



Bishops of 



1847 
1856 
18&S 
18b^ 

ises 

1868 
1864 
1847 
1859 
1868 
1847 
1847 
1856 
1^ 
1868 
1848 
1861 
1845 
1857 

1844 
1851 
186S 
1869 
1068 
J867 
1861 
1863 

1869 
1869 
1843 
18»9 
1866 
186S 
1843 
1869 
1866 
1866 
1866 
1859 
1868 
1889 
1864 
1866 
18B9 



Robert Gray, D.D. . . 
Henry CotteriU.D.D. . 
J. W. Colenso, D.D. . 
W. Q.Totcr.D.D. . . 
E. H. Beccles, D.D. . 
E. Twells, D.D. . . . 
Samuel Crowther, D.D. 
August. Short, D,D. . 

E. W. TufheU, D.D. . 
M. Thomas, D.D. . . 
Charles Perry, D.D. . . 
Wm. TyrreUTD D. . . 
M. B. HaleTb.D. . . 

F. Barker, D.D. . . . 
J. Turner, D.D. . . 
Francis Lewis, D.D. . 
J. T. Lewis, D.D . . . 
John Medley, D.D. . . 
Beqjamin Cronyn. D.D. 

,D.D. . 
Edwanl Feild, D.D. . . 
Hibbert Binney, D.D. . 
J. WiUiams, p.b. . . 
A. Bethune, D.D. . . 
H . A. Douglas , D .D . . 
R. Milman, D.D. . . . 

P. Gell.D.D 

P. C. Claugbton, D.D. 

,D.D. . . 
W. Chambers, D.D. . 
W. W. Jackson, D.D. . 
Thomas Parry, D.D. . 
A. O. Spencer, D.D. . 
Reg. Courtenay, D.D. . 
A. R. P. Venables, D.D. 
W. P. Austin, D.I). . . 
J. C. Patteson, D.D. . 
H. J. C. Harper, D.D. 
H. L. Jenner, D.D. 
A. B. Suter, D.D. . . 
William Williams, D.D. 
Chas. Jas. Abraham, D.D, 
Hon. C. A. Harris, D.D. 
C. H. Bromby. D.D. . 
C. R. Alford,l).D. . . 
Geo. HiUs, D.D. . . . 
T. N. Staley, D.D. . . 
T. E. Welby, D.D. . . 

, D.D. . 



4fricaf Cape Town. 

Graham's Town. 
Natal. 

Central Afirica. 
Sierra Leone. 
Orange River. 
Niger. 
Atutndia^ Adelaide. 

Brisbane. 
Goulbum. 
Melbourne. 
Newcastle. 
Perth. 
Sydney. 
Grafton ana Armadale 
Canadat 

Ontario. 

Frederickton, N.B. 
Huron, W. 
Montreal. 
Newfoundland. 
Nova Scotia. 
Quebec. 
Toronto. 
Bast Indies f Bombay. 

Calcutta. 
Madras. 
Colombo, Ceylon. 
Mauritius. Indian Ocean. 
Labuan, Borneo. 
West Indies, Antigua. 

Barbadoes. 
Jamaica. 

„ Kingston. 
Nassau. Bahamas. 
Guiana, South America. 
New Zealand. 

„ Christchurch. 
„ Dunedin. 
„ Nelson. 
„ Waiapu. 
„ Wellington. 
Gibraltar. * 
Tasmania, VanDiemen'sLi'd . 
Victoria, Hong KtMig. 
British Columbia. 
Honolulu, Sandwich Islands, 
St. Helena. ^ 
Melanesia, W. Pacifle I. 
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ARMY AGENTS. 
Barker, Jame», & Co., 1S6, 

Leadenhall-stre^t .* 
Barron and Smith, 26, Duke-st., 

Westminster. 
Borough, Sir B. R., Bt., Armit, 

and Co., Nassau -St., Dublin. 
Cane,Richj^ and Sons, 16, Daw- 

son-st., Dublin. 
Clack, H. t".,50, Leicester-sq. 
Codd,E.S.,35,Craven.st. Strand 
Cox and Co., 3, Craig's-court, 

Charinfc-cross. 
Downes & Son,14,Warwick-st., 

CharinR-cross. 
Oriadley & Co., 55, Parliament- 
street.* 

Holt, V. W., 17, WhitchaU- 
place. 

* Indian Army Agents. 
NAVY AND PRIZE AGENTS. 
Banton & Mackrell, 83, Ab- 

church-lMie, City. 
Burnett & Co., 17, Surrey-st., 
Strand. 

Case & Loudonsack, 1, James- 

St., Adelphi. 
Chard, W. & E., 3, Clifford*s- 

inn, Fleet-st. 
Collier, Thos., and Jn. Adol. 

Snee, 6, New-inn. 
Hallett, Oramanney,&Co.,U, 

Gt. George-street. 



Hopkinson, C, & Co., Regent- 
street. 

Kirkland, Sir Jn„ ft Co., 17, 

Whitehall-place. 
Lawrie, A., 10, Charles-at., St. 

James's-sq. 
M'Grigor, C. R. & W., 17, 

Charles-it., St. James's-sq. 
Price & Boustead, 34, Craven.. 

St., Strand. 
Richardson & Co., Pall Mall.* 
Ridgway, A. P., and Sons, Lei- 
cester-square.* 
Smith, Elder, & Co., Pall Mali.* 
Thacker & Co., 87, Newgate-st. 
United Service Co. (Limited), 
G. Hudson, Manager, 9, 
Waterloo-place. 



O' Byrne Bros., 9, Adelphi-ter., 
Strand. 

Slade, W., 21, Cecil-st^ Strand. 
Stilwell, Jn. G.,and Thos., 23 

Arunuel-st. 
Tory and Hildreth, 41, Norfolk- 
street, Strand. 
Woodhead, J.,&Co.,44, Char- 

ing-cross. 
United Service Co. (Limited), 
G. Hudson, Manager, 9, 
Waterloo-place. 

OBNERAL AGENTS FOR THE RECRUITING SERVICE. 

In ChTfat Britain and Ireland,— J. Kirkland and Co., 17« 
Whitehall-place. 

LIST OF BANKERS IN LONDON. 
The * signifies that Checks on these Banks are received in 
payment of Customs' Duties. 



'Bank of England, Threadneedle-st., City, and Uzbridge House, 
Burlington-gardens . 
Clearing House, Post OfBce-court, Lombard, street. 
Agra and Masterman's Bank, Limited, 85, Nicholas-lane. 
Albion Bank(Limite(f).2, Bank Buildings. Lothbury ; 16, West 
Smithfleld; 13. Bank-buildings, Metropolitan Cattle Masket. 
AlUaaee Bank (Limited), Alliance-buildings, Bartholomaw- 

lane, and 366. High-street, Borough. 
Bank of Aaatralada, 4, Tbreadneedle-ttnet. 



.d by Google 



iasket. 
Lomaw- 



3U MI8CKLLANKOU8 TABLES. 

Bank of British North America, m, Bialimiunte Withia. 

Bank of Egypt, 36. Old Broad-itreetr^*^ 
Bankof Irtftia. IS, New Broad-street. 
Bank of Now South Wales, 120, Cannon -street. 
Bunk of New Zcidand. 50. Old Broad-street, 
Bunk of Qutensljind, 26, Old Broad-street. 
Bank of Victoria, 3, Tlireadneedle-street. 
•Barclay, Bevan, Tritton, TweUs.and Co., 54, Ix>mbard-«treet. 
•Bwnett, Hoares, and Co., 62, Lombard -street. 
Bif?*;erstaflf, W. & J. S.,63, West Smith field, aacJe, MeCvop.CattIt 
Market. 

•Bosanquet, Salt, and Co., 78, Lombard^treel. 

•Brown, Jaiison, and Co., fe, Abcburch-laae. 

BrowD, Joh», and Co.. 25, Abchurch-lane. 

Call, Marten and Co., 25, Old Broad-street. 

Chartered Bank of India, Australia, and China,62, Threadneedle- * 

Child and Co. , I, Fleet-street . [street. 

•City of Loiulon, Tbreadneedle>street. comer of Finch-lane : S4» 

Old Broad-street: 25, Ludgate-hill; and 159, Tottenham* 

court-road. 

Cocks. Biddnlphs, and Co., 43, Charinff-cross. 

Colonial Bank, 18, Bishopsgate-street- within. 

Commercial Bankine Company of Svdney, 83, Comhill. 

Commercial Bank of India, 64, Moorgate-street. 

Consolidated Bank (Limited), 52, Threadneedle-street, and 45ft» 

West Strand. 
Ceutto and Co.. 59, Strand. 
*Cunliffes and Co.. 80, Lombard-street.. 
•Cvnliffe, Son^and Co., 24, Bucklersbury. 
Dimsdale and Co., 50, Comhill. 
Drummond and Co., 49, Charing-cross. 
English, Scottish, and Australian, 73, Comhill. 
•Fullers and Co.. 77, Lombard-street. 
*Glyn, Mills, and Co., 07, Lombard-street. 
Goslings and Sharpe, 19, Fleet-street. 
Grindlay & Co.. 55, Parliament. street. 
Hanhurys and Lloyds, see Bamett, Hoares, and Co. 
Uerries, Parquhar, and Co., 10, St. James*s-street. 
Hill & Sons, 17, West Smithfleld, and ^, Metrop* Cattle Market 
Hoare, Charles, Peter, Richard, and Henry, 87> Fleet-street. 
Hopkinson and Co., H. Rearent-street. 
Ionian Bank, 31, Fin<iburv-circus. 

Lacy & Son, 60, West Smithfleld, and 11, Metrop. Cattle Market, 
•London & County Joint-Stock Banking Company, 21, Lombsjnd' 
street ; Albert-gate,'Knightsbridge ;6, Berkeley-place, Edgware- 
road ; 201, High^., Boroush ; 441, Ozford-st. ; 19, High-st,, 
Islington; 187, Shoreditch:Westbourne-grove, Bayswater : 324, 
High Holborn; Broadway, Stratford : 216 Westminster Bridg&> 
road; Asplane House, Amherst-roaa, Hackney; 8, Victoria- 
street, Wpstminster ; 1, Providence-place, Limekouse; and 193, 
Caledonian-road. 
•Lmidon Joint-Stocjc Bank. 5, Princes-streat, Bank; (9, Pall 
Ha.!!; aad 124, Chancery^anc 
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^London ft Westminster Bank, Lothbcury ; 1, St. James's-square ; 
213 and 214, Hixh Holborn; *8,We]]fnifton-street.BoroaKli;l80, 
Hff(li-street, Whitechapel ; 4, Stratford-place, Oxford-atreet^ 
217, Strand and 91, Westminster Bridge-road. 

*Martin and Co., 68, Lombard-street. 

National Bank, 18, Old Broad-street ; 19, Oloucester Gardens, 

Bayswater ;112, High -street, Camden Town ; 47, Charing Cross; 

4, Arabella-roW; Pimlico; and 22, Old Cavendish-street. 
National Provincial Bank of England, 112, Bishopsgate-street, 

14. Waterloo Place, 28, Baker Street, and 178, Upper Street, 

Islington. 

•Oldins, Sharpe, and Co., 29, ClementVlane. 

Oriental Bank Corporation, South Sea House. 

Praed. Fane, Praed, an<l Johnstone, 189, Fleet-street. 

^Prescott, Grote, and Co., 62, Threadneedle-street. 

*Price, Sir C, Bart., and Co., 8, King William-street. City. 

PsMi^, Bainbridge, and Co., 12, St. PauPs-churchyatd. 

Ransom, Bouverie, and Co., 1, Pall Mall East. 

*Robarts, Lubbock, and Co., 15, Lombard-street. 

Samuel and Montague, 21, Cornhill. 

Scott, Sir Samuel, Bart., and Co., 1, CaTendish-aqaar*. 

Scale. Low, and Co., 7, Leicester-square. 

Shank, J., 4, Metropolitan Cattle Market. 

Smith, Elder and Co., 45, Pall Mall. 

*^ith, Payne, and Smiths, 1, Lombard-street. 

♦Stevenson, Salt, and Sons, 20, Lombard-street. [Market. 

Stride, J. & W. S., 41, West Smithfteld, and 8, Metrop. Cattle 

Twining. R., O., J. A., R.. jun,, S. H., and W. B., 215, Strand. 

♦Union Bank of London, 2, Pnnces.st., Bank; 14, Argyll-place; 

4, Pall Mall East ; and Chancery-lane. 
XJn:on Bank of Ireland, 52, Moorf;ate-st. 
•Williams. Deacon, and Co., 20, Birchin-^Iane. 
♦Willis, Percival, and Co., 76, Lombard-street. 



BRANCH BANKS OF THE BANK OF ENQLANP* 

AGENTS AND SUB-AGBMT8. 



LondonWbstbrn ' 
BsANCB.Burling- 
tm-gardens . 

MANCHmSTKR 
BlBMIMGHAM 

LrrBKPooi. 

Bristol 

Lbbds 

Nbwcastlb 

Roll . . . 

Plymouth 

Portsmouth 

Ioicbbtbb 



•R. R. Pym 

John Refill . 
W. Chippendale 
Wm. Fletcher 
J. Saunders . 
R.B. Turner 
Robt. Anderson 

G. A. Shee . 
R. Morris 

H. J. Dorrien 
T. C. Turner 



C. D. McCarthy. 

J. S. KippiBg. 
W.H. ArWhnot. 
T. L. Whitehouse, 

F. Ritchie. 

P. M. Francis. 

D. H. Ooddard. 

G. A. K. Howman. 
C. K. Lee. 

J. Henney. 
T. T. Wright. 
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POSTAL GUIDE. 
Postage atamps of the valueof Id., M., Sd,M-» 1«* 
can be obtained at any Poat Office. 

STAMPBD PKNNT ■NVBLOPB8. 

L to be Bold for Ud. J weighing not more than i or., Id. 

' 41<l., more than \ 02. but not exceeding I os., 94. 
6)<i., more than 1 OS. „ 2os.,4tf. 

M., more than 2 OS. „ 8oB.,6<f. 

1«. Ud.t for every additional os., 2d. extra. 
Letters not prepaid charged double. If the postage prepaid is 
insufficient, then double the insufficiency. 

BOOKS, PEINTBBS* PBOOPS, OE MSS., 

May be sent to any part of the United Kingdom. 

Weighing not more than 4 os., Id. 
More than 4 os., but not exceeding 8 os., 2d. 
„ 8 OS., „ „ 16oz.,4d. 

lib., lilb..6d. 
„ IJlb., „ ., 2 lb.,8<i. 

If over 2 lbs., for every additional! lb. or fraction of ) lb., M. 
extra. 

The postage must be prepaid in full, by postage stamps affixed 
outside the pacltet or its cover, which must be open at both ends. 

The registration of a letter or packet makes iu tran»mission 
more secure. The fee is 4d. for any letter, newspaper, book, or 
other pacltet on which the postage has been prepaid in stamps. 

Stamped Nbwspapbbs, from one post town to another withia 
the United Kingdom, free, provided that they are fuided with tbe 
stamp outside, and posted within fifteen days uf publii*ation. 
India, vi& Southampton, 2d. Newspapers to the Colonies, 
whether stamped or unstamped, Id. ; «i4 any Foreign Coun- 
try, Sd. 



HOLIDAYS KEPT AT PUBLIC OFFICES. 

The Holidays at the Bank are Good Friday and Christmas Day ; 
in the Transfer and Dividend Offices, May I and November I, in 
addition. 

At the East India House and Exchequer, Good Friday and 
Christmas Day are the only Holidays. 

At the Custom House and the several public Dock Companies 
the Holidays are Christmas Day and Good Friday, and any days 
i4>pointed by her Majesty's proclamation. 

At the Excise and Stamp Offices the Holidays are the same as 
in the Customs, with the addition of Whit Monday and Mav 28. 

*** All H(didays that fall on a Sunday (axoept the Sainta' (lays) 
Mre Kept on the Monday following. 
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L£ABN£D SOCIETIES, PUBLIC LIBRABIES> 
MUSEUMS, &c. IN THE MBTBOPOLIS. 



LEARNED SOCIETIES. 

Jeclimatization Society iff Great Britain. — Diike-street» 

Adelphi, W.C. B. W. Hawkins, Esq., Sec. 
AtUhrovQlogical Society JLotidon.—it St. Martin's-place» 

TrafalKar-sqiuure. W. BoUaert, Esq., Asst. Sec. 
Arehmlogiml Institute of Grttat Britain and Ireland,—!, Bur- 

lingtoo-Kardens. W. Thomas Purnell, Sec. 
Miotic Society (Icoyo/) qf Great Britain and Ireland.— New 

BarUngton.street, W. Reinhold Post, M.D., Sec. 
Mtronomical Society (Royal).— Somenet House. J. Williams, 

Asst. Sec. 

Botanic Society (JRoyo/).— Inner-circle, RegentVpark. J. de 8. 
8owerby, Sec. 

BrkiMh ArcluBOlogical Association.Slt SackvUle-street, Picca- 
dilly. H. S. CumminK, Sec. 

Bi4H$h Ataoeiution for the Advancement of Science. -London 
Office, 6, Queen-street-place, Upper Thames-street. F. 
Qallon. Esq., Sec. 

BritUh Meteorological Society.— 90, Great George-street, West- 
nimter. J. Olaisher, F.R.S., Sec. 

Cmtden Society.— Parliament-atreet. Wm. John Thomas, 
Sat. 

Chemical ffocto^.— Burlington House, Piccadilly. Dr. Odling, 

Cotlege of Physicians {Royal) London.— VaJl Mall East. 

H. A. Pitman, M.D., Registrar. 

College i^ Surgeons of Efigtand (Royal). —40, ftl, &43, Ltnooha's- 

inn-fields. R. Trimmer, Sec. 
Beeloeiological Society.— 79, New Bond-street, W. Rev. B. 

Webb, M.A., Hon. Sec. 
Bul»molopical Society. — 1%, Bedford-row, W.C. Edwin 

Sbeperd, Sec. 

SMdemiological Society.— Z7, Soho-square. (Javin Milroy, 
M.D., Sec. 

R^Mlogieal Society.— 4, St. Martin's-place, Charing-cross. 

Thomas Wright, P.S.A., Sec. 
Qe^armphUMl Society (RoyaD.-Vi^ Whitehall-place. C. R. 

■pirkham. Sec. . * 

fiMlQ^cal Society.— ^mesvet House. H. M. Jenkins, Asst. 

Q^olilM^ A8$ociation.-ni, George-street, Hanover-square, 

I. Clamming, P.O.S., Hon. See. 
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Hakluyt Society.— VJ^ Great Queen-street, Lincoln's-inn. 

Clements Markham, F.S.A., Sec. 
Horticultural Society (Aoyai).— South Kensington, W.; and 

Chiswick, W. W. W. Saunders, Sec. 
Institute of Actuaries.— Vt^ St. James's- square. Archibald I>sfy 

Hon. Sec. 

Institute (Royal) of British ^rcMtecte.- Conduit^street, Han- 

over-square, W. John P. Seddon, Hon. Sec. 
Institution of Civil Engineers.— 25, Great George- street, S.W. 

Charles Manby, F.R.S., Hon. Sec. 
Linnean Society.— 'R\xx\mzton House, Piccadilly, W. G.BoA, 

F.R.S., Sec. 

London /lutt^ution.— Finsbury-circus. C. A. Speannan, Asst. 
Sec. 

London Mechanic^ Institution.—^. Southampton-buildings, 

Chancery-lane, W.C. T. J. PearsaU, Sec. 
Medical Society. ^iSlA. George- street, Hanover-square. O. D. 

Gibb, M.D., Sec. 
Medical und Chirurgical Society of London (Aoyal).— H. YF, 

Fullen, Sec. 

Microscopical iSroc<«i(v.— Astronomical Society's Apartments, 

Somerset House. G. E. Blenkies, Sec. 
National Association for the Promotion of Social Science,— 

S, Waterloo Place, Pall Mall, S.W. , George W. Hastings, Sec. 
Obstetrical Society of London.— 53, Bemers Street. A. Meadows, 

M.D., Sec. 

PaUeontogrnphical 5oc<«^.— Geological Society's Rooms, So- 
merset House. Rev. T. Wiltshire,T.G.S., Hon. Sec. 

Pathological Society qf London. — ^, Bemers-street. C. 
Murchison, M.D., Sec. 

Photographic Society.— King* h College, Strand. Dr. Diamond, 
Sec. 

Ray Society.— U. T. Stainton, F.L.S., Sec. (Mountfleld, 
- Lewisham). 

Roya/ Institution of Great Srftem.— Albemarle-street, Picca- 
dilly, W. Henry Bence Jones, M.D., F.R.S., Sec. 

/?oy«/'Socfe<y.— Burlington House. W.Sharpev, M.D., Asst.Sec. 

Society of Antiquaries.— Somentt House, Strand, W.C. C. 
KniKht Watson, Sec. 

Society of Arts.— John-street, Adelphi. P. le Neve Foster, M.A., 
Sec. 

Society of Literature (Royal). -4, St. Martin's-place. W. S. W". 

Vaux, Hon. Sec. 
Society for Promoting the Amendment of the Law.— Waterloo* 

place, Pall Mall. G. H. Palmer, Sec. 
Statistical Society. -12, St. James's-square. William Augustas 

Guy, M.B., Hon. Sec. 
Surrey Archeeological Society.— 8, Dane's-inn, Strand. B. V. 

Austin, Hon. Sec. 
SyrO'Egvptian Society.— Hart-street, Bloomsbury. Rev. J, 

Mills, t-.R.G.S., Sec. 
United Service Institution CAos'<(0*— Whitehall-yard. Captain 

Bouflrhey Burgess, Sec. 
Zoological Society.— ll, Hanover-square, W. ; and Recenfs 

- -k, N.W. Philip Lutley Sdater, Ph.D.. F;i.S., Sec. 
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PUBLIC LIBRARIES. 

Archiepiacopal Wftrary.— Lambeth Palace. 
Art Library.— ^OMih. Kensington. (See "South Kensington 
Museum.'*) 

British Museum Ziftrorw.— (See *' British Museum.") 

Free Pnblic Library of the Commissioners of Patents.— VSt 

Southampton -buildings, Chancery-lane. W. G. Atkinson, 

Librarian. 

Geological Library, — Jermyn-street. (See *' Museum of Prac- 
tical Geoloav.") 

India Office Ziftrory.— Cannon-row, Westminster. J. R. Bal- 
lantyne, LL.D., Librarian. 

Library of the Corporation of Zondon.— Guildhall. W. T. 
Alchin, Librarian. 

Library of Sion Co//«j)r«.— London-wall. W. H. Milman, 
Librarian. 

Patent Museum Zf^rary.— South Kensington. (Sec " Patent 
Museum.") 

St. Mfirgaret*s and St. John's Free Public Library.— 1^ Great 
Smith-street, Westminster; and 8, Trevor- square. W. T. 
Wallace, Librarian. 

MUSEUMS. 

British Museum.— Grt^X Russell-street. T. Winter Jones. Li- 
brarian and Sec. The British Museum contains various collec- 
tions, which are deposited in the following departments :— Printed 
Books; Manuscripts: Zoology; Geology; Mineralogy; Botany; 
Oriental, British, and Mediaeval Antiquities, and Ethnography s 
Greek and Roman Antiquities ; Coins and Medals ; Prints ana 
Drawings. There is also a Reading-room for the use of students 
and others who are fnroperly recommended for admission thereto. 
The Trustees of this our national and unequalled museum have 
wisely, by the publication of "Handy Books" of their own, 
rendered any long description here quite unnecessary. Suffice 
it to mention that the public are admitted on Mondays, Wed- 
nesdays, and Fridays, from 10 to 4. 6, or 6, according as the 
months are winter, spring, autumn, or summer ones, except the 
first week in January, May, and September, Ash Wednesday, 
Good Friday, Christmas Day, and Fast and Thanksgiving 
Days. The Natural History Collections (including the Insects) 
are open for study and comparison, to persons having permis- 
sion, on Tuesdays and Thursdays, flrom 10 till 4. The Gallery nf 
Antiquities is open to students, having tickets, every day in the 
week, except Saturdays and Mondays, at the samcbours as the 
Reading-room . 

/mJte ifiweum.— Whitehall-yard, S.W. Dr. Forbes Watson, 
Reporter on the Products of India. The special object of this 
valuable museum is to display the raw and manufactured Fro- 
du^ of IncUa. It is own to. the public on Mondays, Wed- 
nesdays, and Fridays, and by private order on Thursdays. 
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Mtueum of Practical Oeology.—Jermyn-ttreet. Trenham 
Keeks, Librarian. The museum is open to the public gratui- 
tously every day in the week but Fridav, with the exception of 
one month of vacation, trum the 10th 6t Auzust to the lOth of 
September. Attached to this museum is a library containing ft 
carefully selected collection of works bearing upon the questions 
with which the officers of the institution have to deal, or which 
are necessary for the students of the School of Mines, iiicluiliiii; 
complete sets of the most important foreifcn and English scien* 
tiflc periodicals. Although the library could not be conveniendy 
made a public one, every facility is given to persons who wish to 
use it for scientific purposes. This building, in which the col- 
lections illustrative of the Geological structure and of the Mine- 
ral produce of the British islands and their dependencies are 
exhibited, is, in addition, the seat of the Royal School of Mines, 
and contains the central office of the Oeologieal Survey of the 
United Kingdom, out of which both the museum and the school 
have arisen. 

MuMcum of Ike Royal College of Swr^eon*.— Lincoln*8-inn- 
fields. W. H. Flower, F.R.S., «c., fee. Conservator. The collec- 
tion is divided into two chief departments. The first, the Physicrio- 
gical series, contains examples of every important modification of 
the different structures or organs by which the functions ot life are 
carried on, throughout the whole range of organised beings, in a 
natural condition. The second, the Pathological series, exhibits 
the same structures or organs under the influence of injury, 
disease, or malformation. Besides these two principal depart- 
ments, there is a small collection of objects of historical or 
general interest to the profession, such as the' various forms of 
instruments which have been used in the practice of Suiverjr, 
the different methods of embalming and preserving the dead, te. 
Tlie museum is open to the members of the college, to the 
trustees of the Hunterian Collecti on, and to visitors mtrodue<Ml 
by them personallv or by written orders (which orders are not 
transferable), on the public days, which are Monday, Tuesday, 
'M'ednesday, and Thursday in each week, (torn \% to 4 o'clock; 
except duftng the month ol September, when the museum is 
closed. The museum is also open as above to all Fellows and 
Licentiates of the Royal Colleges of Ph]rsicians and Surgeons in 
the United l^ingdom ; to peers and Members of ParUament ; to 
the officers in the public service; to the members of all the 
teamed and scientific bodies in the United Kingdom, and to 
persons inU>oduced bythem respectively j and to ul learned and 
scientific foreigners. The Secretary and Conservator will exer c i se 
their discretion in the case of applications for admission from 
other persons. Persons desirous of devoting especial study to 
particular departments, of the museum may have access for that 
purpose on Fridays, (Vom \1 to 4 in winter, and from 13 to 6 in 
summer, on making a written application to the President. 
Persons desirous of comparing specimens with those in tte 
museum, or of having specimens examined, or of (ntining other 
information, are requested to present themselves on Satordan 
between the hours of 10 and 1. 

Patent IfiMewm.— South Kensington. F. P. Smith, Cmalor. 
The snecialty of this museum is to place on reeovd the rise 
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Md progreM of Inventions : attached to it is a UbraiT containing 
a complete series of specifications of patents from the earliest to 
the present date. The museum is open daily trom 10 to 10 on 
Monday, Tuesday, and Saturday, and from 10 to 4, 5, or 6, on 
other days, according to time of year. 

Sir John Soane*9 Museum.— IS, Lincoln's-inn-flelds. This 
museum contams Egyptian antiquities and sarcophagi, pic- 
tures by Hogarth, architectural models, drawings, and illumi- 
nated MSS. It also contoins a library of 8084 volumes. Tho 

Subiic are admitted between the hours of 10 and 4 by application 
> the Trustees, or to the Curator, Joseph Bonomi, Esq. 
South Ketutinyton Museum.— ^o\xt\k Kensington. This valu- 
able museum, one of the latest additions to the intellectual 
wealth of the metropolis, is under the direction of the Committee 
of Council on Education, and contains works of decorative art, 
modem pictures, sculpture and engravings, architectural illus- 
trations, building materials, educational apparatus and books, 
and illustrations of food and animal products. It may also be 
considered as un art storehouse for the United Kingdom, and as 
such lends objects to all the art schools which up to the present 
time have been established. The museum is open free on 
Mondays, Tuesdays, and Saturdays. The students* days are 
Wednesdays, Thursdavs. and Fridays, when the public are 
admitted on payment of 6d. each person. The hours on Mon- 
days, Tuesdays, and Saturdays are ttom 10 a.m. till 10 p.m. ; on 
Wednesdays, Thumdays, and Fridays from 10 a.m. till 4, 5, or 
6 p.m. 

United Service Institution Museum. -Whitehall-yard. Cap- 
tain B. Burgess, Curator. Hours of attendance, summer, 
U tUl 5 ; winter, 11 till 4. This valuable museum is open to the 
bearers of members' tickets every duy except Friday, when per- 
sonal introduction by a member is necessary. All soldiers, 
sailors, and policemen in uniform are admitted without tickets 
to see the museum. 



OTHER EXHIBITIONS. 



Dulwich Getllerif.—EMih wedc-day, except Friday, flrom 10 till 5 
in sununer, and from 11 till 3 in winter. Tickets to be had gratis 
of most of the respectable printsellers in London. 

Hampton Court Palace. —Every day except Friday, from 10 to 4* 

Horticultural Society.— Deijn of exhibition at the Garden occur 
in May, June, and July. 

Kew Botanical Gardens.— Evtry week-day ftroml till dusk ; on 
Sundays ftom 2 till sunset in summer, and dusk in the winter. 

London Missionary JftMeum.— Blomfield-street, Finsbury* 
Tuesday, Thursday, and Saturday, with order ttom a Directs. 

National Gallery.— iAondtLy, Tuesday, Wednesday, and Thurs- 
day, and the whole of Easter and Whitsun week except Saturday, 
from 10 till 6 ; closed for six weeks from the end of the second 
week in September, and on Christmas Day and Good Friday. 

Boyal Botanic Society. '-Gardens open on Sundays at 3 p.m., 
on ordinaiy days at 9 a.m., or in May, June, and July at 7 a.m. 
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ACOUSTICS. 



The perception of sound has for its immediate cause vibrations 
in the brain transmitted to it throuxh the ear from bodies in 
contact with the air, or with some other elastic medium. 

No maas of matter, beinx at rest, can be moved in all its parts 
simaltaaeoasly, or transmit force flrom one point to another 
without a lapse of time, proportioned to its own elasticity and eom- 
presaibdity. If. says an American writer, we had a continuous 
aoUd iron bar from New York to Albany, it would be impos. 
iible by any amount of force applied at New York, pushing or 
palling, to move the end at Albany in less than one mmute and a 
muurter, the time required for mechanical force to travel in iron 
that distance. If, in like manner, we had a speakinx pipe between 
those cities, open at each end, the most powerful fordnR pump 
eoald not make air issue from end in less than twelve minutes by 
btowioK into the other end, that being the time requisite for 
transmitting mechanical force to that distance through the air. 
That is to say, force win travel in airataboutl,100feet inasecond. 
Whenever a greater velocity than this is given to any particles of 
air, they must compress the particles in front of them. Then this 
compressed portion of air, by its elasticity, springs out to its 
original bulk, and compresses thesurrounduig portion, which in 
its turn springs out, and thus the force travels through the air in 
the form of a wave or pulse. It is in this manner that all sounds, 
those, for instance, of an explosion, a knock on a board , a vibrating 
string, ftc, are propagated. The motion of the sonorous wave 
amst not be oonfbunded with that of the particles which at any 
time compose it. Whilst the wave is passmg ever^ particle con- 
oemed in its transmission makes only a small oscillation to and 
fro. like the ears in a field of waving com. The length of this 
osdllation is called its amplitude. 

A wave of sound never reaches the ear singly. The more nearly 
it does so the more sharp and sudden is the sound. When 
several nearly equal waves come at irregular intervals, the re- 
solttnir sound is called noise. When the waves are equal and at 
equal distances, the sound is called a musical tone. The middle 
cWween the bass and the treble clef l« produced bv waves about 
dgbt feet ten inches apart: waves at that dlstwce^art 
pnduee a tone one ocfiive higher, &c. If the distwice apart of 
the wsMKof one note bears a simple ratio (fc. %» f » 4» t» f » f » t» 
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f , or », to that of the waves of another note, the two not«» 

harmonize ; otherwise they are discordant. 

The intensity of sound depends on many conditions, viz., 1. 
distance : 2, amplitude ; 8, density of the air in which the sound 
is produced; 4, currents of air; 5, proximity of other aonorous 
hoaies. 

Distance»—ln Renend the intensity of sound, lifce that of 
attraction, diminishes in the inverse ratio of the square of the 
distance of the sounding body, when opposing currents of air or 
other obstacles do not interfere. Let there be five bells, perfectly 
alike and all struck by hammers of the same weight, ftuing from 
equal heights. If four of these bells be placed at twenty yards 
f^om the ear, and the fifth at the distance ot ten srards. the single 
bell will sound with the same intensity to the ear of the experi- 
menter as the four other bells together. This rapid decrease of 
intensity is easy to understand, as resulting fh>m the ever- 
increasing expenditure of force in propelling the waves of sound in 
all directions. Whatever tends, as speaking pipes do, to diminish 
that diffusion of force and to confine the sonorous waves within 
prescribed limits, serves proportionately to counteract the ordinary 
tendency of sound to be quickly extingm^ed, if not continuoualT 
renewed. Speaking of a great iron pipe 8^120 feet long, on which 
he experimented, M. Biot says that the lowest whisper at one end 
was distinctly heard at the other ; so that, in fact, the only way not 
to be heard Mas not to speak at all. Nay, so faithfUl was the 
transmission of every agitation of the air, whether sonorous or 
otherwise, along the pipe, that a pistol fired at one end actually 
blew out a candle at the other, and light substances placed there 
were driven out with considerable violence. At Carisbrook Castle, 
near Newport, in the Isle of Wight, is a well 210 feet deep and li 
in diameter, into which, if a pin be dropped, it will be distinctly 
heard to strike the water. The interior is lined with very smooth 
masonry. The distance at which sounds, conveyed by the open 
air, are heard, is a measure of their original intensity. 
A powerful human voice in still air is audible at . '067 miles; 
Report of a gun ...... S'Oao „ 

Bollofadnun ...... 2 

A powerful brass band ..... ft „ 

Strong cannonading . upwards of 90 „ 

The report of a volcano at St. Vincmt was heard at 
Demerara, a distance of ... 800 „ 
Amplitude.— The mechanical effect of a ball striking a ta»et 
depends on two things, the weight of the ball and the velocibr With 
which it moves. The effect is proportional to the weight simply, 
but to the square of the velocity. This is an established law of 
mechanics. Now what is true of the cannon ball striking a target is 
true also of an air particle striking the tympanic membrane of the 
ear. Each particle of air over which a sound wave passes is ureed 
from its positi .>n of rest towards a neighbouring particle, first with 
an accelerated motion, and then with a retarded one. The force 
which first urges it is opposed by the elastic force of the air, which 
finally stops the particle and causes it to recoil. At a certain point 
of its excursion the velocity of the particle is a maximum. The 
intensity of the sound is proportional to the square of this 
maximum velocity. The sonorous effect is expressed by the same 
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law as the mechanical effect. All. in fkct, that goes on oatslde of 
oofselves i« reducible to pure mechanics, an*) if we hear one sound 
londer than nnother, it is because our nerves sue hit liarder in the 
one case than in the other.— 7V)i<ia</. 

Density of the Air.-^SonaA cannot be propagated in a Tacnam. 
When an alarum moved by clock-work is placed under the bell jar 
of an oii^pump, the sound becomes weaker in proportion as the 
air becomes rarefied. In hydrogen, which is about 1-14 the 
dennity of air, sounds are much feebler, although the pressure is 
the same In carbonic acid, on the contrary, whose density is 
1*&S8, sounds are more intense. On high mountains) where the 
air is much rarefied, it is necessary to speak with some effort in 
order to be heard, and the ditctiarge of a gun produces but a feeble 
sound. On the other hand, persons who are partially deaf find 
their hearing improved when they go down in a diving»bell, or to 
the boUom of a deep mine. It is on the density of the air in which 
a sound is generated, and on that of the air in which it is heard, 
that its strength depends. Supposing the summit of Mont Blanc 
to be equally distant from the top of the Aiguille Verte and the 
bridge of Chamouni; and supposing two observers stationed, the 
one upon the bridge and the other upon the Aiguille, the sound 
of a cannon fired on Mont Bianc would reach both observers with 
the same intensity, though in the one case the sound would 
pursue its way through the rare air above, while in the other it 
would descend through the denser air below. Again, let a straight 
line eoual to that from the bridge of Chamouni to the summit of 
Mont Blanc be measured along the earth's surface in the valley of 
Chamouni, and let two observers be stationed, the one on the 
summit and the other at the end of the line, the sound of a cannon 
fired nn the bridge would reach both observers with the same 
intensity, though in the one case the sound would be propagated 
through the dense air of the valley, and in the other case would 
ascend thruugh the rarer air of the mountain. Charge two cannon 
equally, and fire one of them at Cluunouni and the other at the 
top of Mont Blanc, the one fired in the heavy air below may be 
heard above, while the one fired in the light ur above is unheard 
below ; because, at its origin, the sound generated in the denser 
air is louder than that generated in the rarer. 

Currents of Air. —In calm weather sound is always better pro- 
pagated than when there is wind ; in the latter case. for an equal 
distance, sound is more intense in the direction of the whid than 
against it. 

ProMiR^iV of other Sonorous Wodie».—K string made to vibrate 
in ftee air and not near a soundmg Ixxiy, has but a very feeble 
sound; but when it vibrfites above a sounding box. as in the case 
of the violin, guitar, or violoncdlo, its sound is much more 
intense. The reason of this is that the box and the air which it 
contains vibrate in unison with the string. The ancients, b«*ing 
aware of this property of sound, used to place resonant brass 
vessels in their theatres to strengthen the voices of the actors. 

Sound is propagated by all elastic bodies, and by many of them 
with greater speed and intensi^ than by air. The slightest 
scratch of a pin at one end of the longest beam of timber w heard 
with great distinctness by an ear applied to the other end. At a 
given temperature in the open air allsounds travel at nesrly the 
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MmeTelloeity, that is to Miy, 1000 feet per second at the freeibift 
point of water, with an Increase of 1'14 feet lor twtsrj rise of 
P F. in the temperature of the atmosphere. 

UntU very recently it was generally helieved by phTsicista 
that, in a giVen temperature of the air, sounds of an pitches and 
of ettrr quali^ travel with equal speed. In inoof of this they 
Inatanoed the performance of a rapid piece of music by a band at 
a distances aUeKina that were there the slightest difference of 
Telocity in the sounds of different notes, they could not reach our 
ears in the same precise order, and at the exact intervals of time 
at which they are played, nor would the compmient notes of a 
harmonv in which several notes of different pitch concur arrive 
simultaneously. The inference is a just one so far as regards the 
special case in question, but there appears reason for thinking 
that it does not nold good as regards sounds which differ much 
more widely in point of loudness than do the notes of a piece of 
music. In Captain Parry's arctic expedition, during artillery 
practice, it was found by persons stationed at a considerable 
distance from the guns, that the report of the cannon was heard 
before the command to fire given by the officer ; and more recent^, 
Mallet made a series of experiments on the velocity with which 
sound is propagated in roclcs, by observing the times which lapsed 
before blastings made at H oly head were heard at a distance. He 
found that the larger the charge of gunpowder, and thei^ore the 
louder the report, the more rapid was the transmission . With a 
charge of aOOi) lbs. of gunpowder the velocity was 967 ft. in a second, 
while with a chai^ of 13,000 it was 1310 feet in the same time. 
If ailet has investigated the velocity of the transmission of sound 
in various rocks, and finds that it is as follows :— 
Wet sand .... 835 feet in a second. 
Contorted stratified quarts and slate rock 1068 „ 
Discontinuous granite . . . „ 

SoUd granite ° . . .1664 

The velocity of sound varies in different gases. Dulong caused 
OKan pipes to play by means of such fluids, and found that the 
velocity of the sounds so produced at sero C. was as follows 
Carbonic acid . . . 857 feet in a second. 
Oxygen . • . 1040 „ 

Air .... 1000 „ 
Carbonic oxide • . 1105 „ 

Hydrogen . . 4164 

Knowing the velocity of sound, we can calculate approzimatelT 
the distance at which it is produced. Light travels with su^ 
veloci^ that the flash or the smoke accompanying the report of a 



HHBn BDU aci»nnis uienuuuu, aiiu uiuiu|mjuik i>uw uuinuw ay itzv, 

(the vdoci^ of sound at 16^ 6 C.) we get the distance in feet at 
which the gun is discharged. In the same way the distance of 
thunder may be estimated. The pulse at the wrist of a healthy 
man is a convenient measure of lime for ascertaining distances 
by the motion of sound, each beat marking neariy a second, aad 
therefore indicating a distance of neariy a quarter of a mile. 

The velocity of sound in water was investigated hi HBKf by 
r»iu«iQQ and Sturm. They moored two boats at a knowa dto- 
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tance in the Lake of Genera. The flnt supported a bdl immersed 
in water, and a bent lever, provided at one end with a hammer, 
which struck the bell ; and at the other with a Ughted wick, so 
arranged that it ignited some powder when the hammer struck 
the bell. To the second boat was aiBxed a speaking-trumpet, the 
bell of which was in water; while the mouth was applied to the 
ear of the observer, so that he could measure the time between 
the flash of light and the arrival of sound by the water. They 
found the velocity to be 4707 feet in a second at the temperature 
8-P, or four times as great as in air. In solids the velocity is still 

S eater, and the difference is well seen in an experiment by 
. Biot. who found that, when a bell was struck by a hammer at 
one end of the great iron tube 8120 feet long (already mentioned), 
two sounds were distinctly heard at the other end. Had the tube 
been filled with a Uquid other than air, a third sound would have 
been heard. 

Sound resembles li^ht in some of its proporties, being capable 
like it of being reflected, refracted, and deflected. In the lecture- 
room of the Royal Institution, Professor Tyndall lights an riectrie 
lamp in the gallery, and has a concave mirror set opposite to it 
behhid the lecture table. Then having marked the point at which 
the divergent rays of light Irom the lamp are brought to a focus, 
he places his ear at that point, and causes a watch to be hung 
dose to the lamp in the gallery. At that great distance he dis- 
tinctly bears the ticking of the watch, and it seems to come to 
him not from the watch but from a mirror. Then he reverses 
the experiment, puts a lighted candle where his ear had just been, 
and when he has noted that person in front of the gallerv on whom 
its image falls, he puts the watch in place of the candle, and the 
same person now hears the ticking. Both experiments are much 
aided oy introducing into the ear the end of a small glass fUnnel, 
which serves as an ear-trumpet; the reflected ticks in the first 
experiment are then so poweriul as to suggest the idea of some- 
thing pounding against the drum of the ear, while the direct ticks 
are scarcely, if at all. heard. 

Curved roofs and ceilings act as mirrors upon sound, and 
sometimes have thus revealed inconvenient secrets. In the 
Cathedral of Oirgenti in Sicily the slightest whisper is borne with 
perfect distinctness from the great western door to the cornice 
behind the great altar, a distance of 250 feet. Bv a most unlucky 
coincidence the precise forms of divergence at the former station 
was chosen for the place of the confessional. Secrets never 
imended for the public ear thus became known, to the dismay of 
the confeaeors and the scandal of the people, by the resort of the 
enrioua to the opposite point (which aeems to have been dis- 
evfered aceidentaUy), till at length one listener having had his 
cariosity more than suiBcientIv gratified by hearing his own wife's 
eonfesaion, this tell-tale peculiari^ became generally known, and 
the confessional was removed. 

On placing himself close to the upper part of the wall of the 
Lood<mCokMaenm, a circular building 180 feet in diameter, 
Mr. Wheatstone found that a word spoken by him was re- 
Mated a great many times. A single exchunation appeared 
CTpttToflaughter, whUe the tearing of a piece of paper 
waaUke the patter of hiil. ^ , 
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6 ACOUSTICS. 

When t inilBcieiit intenral exUts between » direct and a re- 
fleeted sound, we hear the latter a« on echo. The reflected sound 
moves with the same velocitjr as the direct sound, so that in air 
of the freeiinff temperature the echo of a pistol-shot Arom thefkce 
of a cliff 1,090 feet distant is heard two seconds after the explo- 
sion. The most (kvourable position for the production of a 
distinct echo from plane surfaces is when the observer is placed 
between two such exactly half way. The sounds reverberated 
from both Will then reach him at the same instant and reinforee 
each other. If he he nearer to one surface than the other, the one 
sound will reach him sooner than the other, and the echo will be 
double and confused . If the echoing surface be concave towards 
him, the sounds reflected from its several points will, as we have 
seen, converge towanls him, exactly as rays of light do ; and he 
will receive a sound more intense than il the surface were plane, 
and so much the more so the nearer it approaches to a sphere 
concentric with himself. The contrary will be the result if the 
reflecting surface be convex. 

The refraction of sound may be demonstrated by means of a 
small balloon made of collodion and inflated with carbonic acid 
Ka.«. Through ruch a balloon the ticking of a watch may be heard 
with increased loudness in the direction of the axial line, and but 
faintly at a little distance on either side of it. 

It is matter of common experience that sound can bend round 
or over walls, buildings, and other large obstacles to reach the 
ear of an observer on the other side, hut in diminished intensity. 
In other words, the sound wave is partially deflected round the 
obstacle, hut the observer finds himself placed accordingly in n 
part al sou id-shadow. 
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TEMPERATURE. 

■KIQBT OF THS LIKE OF CONOBLATION ANn MEAN TBMFK«i 

■ftATPltg AT DirFBRRWT LATITPPgS. 



Mean Tetnp. 
at the Level 
of the Sea. 



843 

83*8 
62'S 
80-7 
78-1 
74-9 
71-1 



Heutitof ^ 
Line of a 



Feet. 
15,2lf7 
15,095 
14,764 
14.230 
13,47H 
12,557 
11,484 
10,387 
9,001 

^ 7,gn 



Mean Temp, 
at the Level 
of the Sea. 



53*8 

49'a 

46-0 
41*3 

a»*i 

S5-5 
83-6 
82-4 
82*0 
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AERIAL PHENOMENA. 7 

The mean aimnal temperature is not found to vary in different 
years more than 4} degrees. 

The mean temperature for any degree of latitnde is found cen- 
tesimally with great precision by taking half the sine of double 
the latitude. 

The medium annual temperature of the earth is stated to be 
50 deg. 

The average temperature of England is stated to be 52 deg. ; or 
about 40 deg. for the winter months, and 65 deg. for the summer. 
Devonshire and Cornwall are about 4 deg. warmer than London. 

The mean temperature of Ireland varies from 47 to 58 deg. 

The average heat of London for the first 16 years of this century 
was 50*98 deg. 

The 14th of January, on an average of years, is the coldest day 
in the year. 

In the counties round London the mean temperature in each 
month is:— Jan., 86deg.; Feb.,88deg.; March, 48*9 deg.; April, 
48*9 deg. ; May, 54 deg.; June, 58*7 deg.; July, 61 deg. ; Aug., 
61*6 deg. ; Sept., 57*8 deg.; Oct.,48*9 deg. ; Nov., 42*9 deg.; Dec., 
W-i deg. 

The thermometer in Italy ranges between 75 and 96 deg. in the 
summer, and in the winter rarely descends below 40 deg., except 
in the mountains and in the higher Apennines, where it falls to 
90 deg. 

The thermometer is generally highest at two o'clock in the after- 
noon, and lowest before sunrise. 

Decline of Temperature.— The scientific balloon ascents have 
thrown a flood of light upon the temperature of our atmosphere 
at different heights, and we may look upon the new facts which 
Mr. Glaisher has obtained on this point as among the most 
important ones acquired to meteorological science for many 
years. He thus reported to the British Association at the New- 
castle Meeting:— 

It is necessai^, in considering the law of the decrease of tempe- 
rature, to take mto account the state of the sky, and to separate 
the experiments made in one state from those in the other. 
Collecting the results in the cloudy state, we have, first, that the 
decline of temperature— 

When the aky was cloudp. 

Ft. Ft. Deg. Ft. 
From to 1 ,000 was 4*7 firom 7 experiments, or V* in 218 

„ 1.000 ,, 2,000 „ 4*2 „ 7 . „ 289 

„ 2,000 ,, 8,000 „ 41 „ 10 „ 244 

„ 8,000 „ 4,000 „ ^-7 „ 10 ; 271 

„ 4,000 „ 5,000 „ 8*1 „ 6 „ 823 

When the iky was partiallp clear ^ 
Ft. Ft. Deg. Ft. 
From to 1,000 was 7*2 fh)m 5 experiments, or l^* in 1^ 
2,000 „ 5*8 „ 5 „ 180 

8.000 „ 4-6 ,.5 „ 254 

; ?ooo 8*4 , « ». 

5,000 „ 2-7 „ 7 „ »70 
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8 ABRIAL PHBNOMBNA. 

These results do not at all confirm the the<mr of 
dexree of temperature for every increase of 800 fe . 

The decrease of the temperature of the air at heights exceeding 
SOOOfeet- 




Ft, 

( experiments, or lin S57 

\ „ 1 ft 870 

1 . . 884 



1 884 

1 ,, 884 

1 884 

1 „ 884 

1 „ 400 

1 .» 4^ 

1., 477 

1 477 

1 Sft 

1 SG6 
1 . , «7 

1 771 
1 1,000 

771 



1 ;; 1.666 

:: 

;; 1::}:S8 

1 .*1>018 
„ 1 ,,1,060 



These resulto follow almost in sequence with those found with the 
partially clear sky, and together show that a change of tempe- 
rature of one dMKTee takes place in 180 feet near the earth, and 
that it requires fully 1000 feet for a change of one degree at the 
height of 80,000 feet. 

Bt adding successively together the decrease due to each 1000 
feet, we hare the whole decrease of temperature from the earth 
to the different elevations t— 

Ft. Ft. Deg. Ft. 

From to 1,000 the decreaae was 7% or P on the average of 189 
„ 9,000 „ 12*5 „ m 

,, 8 000 „ 171 „ 176 

„ 4,000 „ ao-5 „ m 

„ 5,000 „ 289 „ 211 

„ 6,000 „ 860 „ S» 

„ 7,000 „ 98-8 „ SIS 

, 8.000 „ 81-5 „ 954 

„ 9,000 „ 841 „ 988 

»» }?»2S »» 25.1 »» ^ 

„ 11,000 „ 89*8 „ 979 

19,000 ., 41*9 ' 988 



18,000 „ 44*4 

14,000 „ 46*6 
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ABRIAL PHBNOMBMA* 9 

Pt. Ft. Deg. Ft. 

From to 15,000 the decrease was 48*7, or P on the arerage of 806 
„ 16.000 „ 50'8 „ SU 

„ 17,000 „ 52-7 „ S29 

„ 18,000 „ 54-5 880 

„ 19.000 „ 56-8 887 

20,000 „ 57-8 „ 846 

21,000 „ 591 S55 

„ 22,000 „ 61'4 „ 8b8 

28,000 „ 62-4 868 

24.0(J0 „ 68-7 „ 877 

25,000 „ 64-8 886 

„ 80,000 ,, 700 „ 428 

These results, ahowiojc the whole decrease of temperature with 
dUTerent elevations, differ considerably from those which would 
be found on the supposition of a decline of P of temperature for 
erciy 800 feet. The observed decrease in the first 1000 feet -viz. , 
7'2^— Is more than double of that given on this supposition— vir., 
8'SP— and the observed values are all greater at the lower eleva- 
tion; but the difference between the two becomes less and less, 
till at the height of 14,000 feet they agree. At greater elevations 
thejr again differ, but in the contrary way, the observed values 
being now the smaller, the differences between the two increasing 
with increased elevation, till at 80,000 feet the difference amounts 
to no less than 80P ; the observed values showing a decline of 70^, 
and theory a decline of I00<*. 

"Hie numbers in the last column show the average increment of 
height for a decline of F. as found by using the temperatures of 
the extremities of the column alone ; and they do not diflSer much 
from those found by Oay-Lussac, Rush and Green, and Welsh at 
the same elevations. If, then, these results be laid down on a 
diagram, and the points Joined, theresulting curve is a hyperbola, 
whieh is very nearly produced by cakmlation ftrom this formula. 
m 5*6295 XR 

1 +0'048xn ^here "n»* represents the height in thousaodsof feet. 

The results fh>m this produce a curve very nearly intermediate 
between the results derived from the two different states of the 
sky below 6000 feet, and at points above the clouds very nearly the 
same as the line derived from observation. 

The formula gives a decline of temperature^ 

At 40.000 feet of ^rl* 

„ 50,000 „ 82*8 

„ 60.000 „ 90*4 

„ 100,000 feet or 18*9 miles Of 97*1 

„ 900,000 „ 87*8 „ 106*9 

„ 800,000 „ 56*7 „ 1097 

„ 400,000 „ 75*6 „ 111*5 

628,000 " 100 112*7 

„ 1,066,000 „ 200 „ U5-6 



9448*815 

• Or 117* WI-^£ct See Reader, 9nd July, 1864, p. 17. 

^ D g , zed by Google 



10 ABRIAL PHKNOMBNA. 

These numbers show large changes near the earth, amonntitiK 
to 94^ in the first mile, becoming less and less the further removed 
from the earth, till the Tariation from 100 to 200 miles shows a 
decline of temperature less than 3°. It now became necesswrv to 
know how the decline of in the first mile was spread over that 
mile. For this purpose all the observations taken within one mile 
of the earth were arranged, and the results deduced for every 100 
feet. The decline of temperature was as follows 

Whim the 9ky was cloudp, 
Deg. 

For the ?d^t 800 feet 0-5 for every 100 feet. 

From fieet to 8,400 0*4 100 
„ c,400 „ S*000 0*8 M 100 

Therefore, in cloudy states of the sky, the temperature of the air 
decreases nearly uniformly with the height above the surface of 
the earth nearly up to the cloud. 

When the aky was partially cloudy. 

Ft. Deaf. Ft. 
In the first 100 there was a decline of 0*9 

From 100 feet to 800 „ 0'8 for each 100 

„ 800 „ 500 „ 0-7 „ 100 

„ 500 „ 900 , 00 100 

„ 900 „ 1,800 „ 0-5 „ 100 

„ 1,800 „ 2.900 0*4 100 

„ 2,900 „ 5,000 „ 0-8 „ 100 

In some cases of quite clear sky the decline of temperature in the 
first 100 feet exceeded P. We may therefore conclude, that 
generally the decline of temperature is largest near the earth, 
smallest at the highest elevation, and intermediate with increasing 
space for the same decrease in mid air. 

So much for the temperature of the air above the earth : the 
temperature at various depths in mines is thus given by Mr. 
Hen wood 

Temperature, 

Depth in Fathoms, In Slate. In Granite, 

Surface to 50 5r>Fahr. &1'6° Fahr. 

50 to 100 61*8 „ 55-8 „ 

100 to 150 68 „ 66*5 „ 

lS0to200 .... 71 „ „ 

200 and upwards . . . 84-6 „ 818 " 

The depth of the Monkwearmouth Coal Mine, in North Dur- 
ham, is 1500 feet, and the temperature ranges from 78^ to 80-, but 
in some parts of the mine it occasionally rises to 9SP, 

At the bottom of the deepest coal mine in Britain, that of 
DukinHeld, near Manchester, 2151 feet deep, the temperature is 
constantly 75^. 
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MBTEOROLOOICAL AVERAGES. 


Month. 




IHBSICOMXTBB. 


i 

Inch. 
1*99 
1*88 
1-81 
1U4 
2*17 
2*34 
2*51 
2*68 
2*67 
2*63 
2*47 
2*28 


Dew 

Point. 


^ 1 


Ozfrd. 


Lend. 


L'pool. 


January .. 
February . . 
March .... 
iPri» 


Inch. 
29-721 
29-700 
29*000 
29-700 
29*788 
29-725 
29*721 
29*7.% 
29-718 
29*684 
29*617 
29*707 


87°-7 
88*6 
41*4 

46*0 
52*4 
58*6 
<«l*4 
59*7 
55 1 
49*8 
48*5 
89*8 


87^3 
40-1 
42*6 
46*9 
58*6 
68*7 
62*4 
621 
67*5 
50*7 
440 
40*4 


40^*1 

41- 8 

42- 9 
46*1 
53-8 

58- 7 
61-7 

59- 8 
6«-2 
49*8 
45*7 
42*8 


84*^7 
84^ 
85*4 
88*9 
45*6 
62*8 
551 
581 
491 
44-2 
40*0 
862 


Grains 
546 
648 
646 
540 
582 
626 
528 
525 
580 
5:^6 
642 
648 


f»y 

July 

AOKUSt 

September. 
October . . 
November. 
December.. 


Annual 1 
Arerage j 


29*710 


48*6 


49-7 


60*0 


27*22 


48*3 


~587 


The above table contains the most probable averages, de- 
duced from meteorological observations, taken chieflv at the 
Radcliffe Observatory, Oxford, during a period of 25 years, 
from 1828 to 1852, inclusive. 



THE THERMOMETER. 

There are three difflerent thermometers in use : Fahrenheit's, 
the Centigrade, and Reaumur's. 

\ The sero of the CentiRrade and of R^umur's thermometer each 
corresponds to 82* Fahrenheit. 

To convert detnrees of Reaumur into equivalent degrees of 
Fahrenheit, multiply the degrees of Reaumur by 9, divide the 
product by 4, and add 82: the result will be the degrees of Fah- 
rfnheit. 9 Fahrenheit, 5 Centigrade . and 4 Reaumur, are equi va- 
lents. In Wedgwood's Pyrometer the aero commences at 1*077*' 
Fahrenheit ; and each degree, instead of being equal to 180o of 
Fahfeoheit, as was supposed by its maker, is only equal to about 



Xiusf Rules for the Reduction o/Sealet. 
To convert Reaumur into Fahrenheit, multiply by 2*26, and add 
To convert CentigradiBinto FaJurcnheit, multiply uy 1*8, and wJd 

~ Digitized by Google 



Ceatiitnide and Cel 
timmfnonytDom, 



Btfaa- Pahrau CttM- 
mur. h«it. gn d: (By P«hr«hrtt.) 

t^WAT»» Boils (the 
**n Barometer beuf 
»*n».)atau. 



nMieilTemp.iir 



Rkhest Temp, of 
Themi.atdo. 



Wean Temp, of do, 



Lowest Tfcmp. of 
do. at do. . IP 

Ditto at the Earth's 
surface at dOt 

Greatest c^' 




174«— Alcohol bolh. 
Bar.aoioft. 



I4IP.Bees*waxindti. 



W7<*--Tallow melts. 

Fav«» Heat, at 
usually marked. 

1070— Fever Heat in 

Rfeneral. 
Blood Hkav-«^, 

SVMIIBK HSAT. 



Tbmpskatb. 
S0°-U8ual Temp, 
Spnug Water. 
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COMPARISON OP THE BRITISH AND METRIC 
BAROMETERS. 



Inches. 


Milli. 
mitres. 


Inches. 


MUU. 
metres. 


Inches. 


MUli- 
metres. 


87*50 
87-54 
87*58 
27*88 
27 66 


098*487 
090*503 
700-519 
701*535 
702-551 


28*70 
28-74 
28*76 
28*82 
28-86 


728*967 
7291'88 
780*999 
732*015 
733-081 


20-90 
29-94 
29-98 
80*02 
8U-06 


759*446 
760*462 
761-478 
762*494 
783*510 


27*70 
27*74 
27 78 
S7*i4 
27*86 


703-607 
704*588 
705*599 

706- 615 

707- 681 


28*90 
2H-94 
28-98 
99-02 
29i» 


784*047 
785*063 
786*079 
7S7-095 
738-111 


80*10 
80*14 
80*18 
80-22 
80-36 


764*636 
765*542 
766*568 
787*574 
768*500 


27*90 
27*94 
27*98 
28*02 
28-06 


708*647 
700*668 

710- 679 

711- 696 
712*711 


29*10 
2914 
•i9-18 
29 22 
29-26 


789-127 
740*148 

741- 159 

742- 175 
748*191 


80-80 
80-84 
80-88 
80-42 
80-46 


780*606 
770*622 
771*688 
772*664 
778-070 


?8*10 
2814 
28*18 
28*22 
28*26 


718*727 

714- 748 

715- 780 

716- 775 
717*791 


20-SO 
29-84 
29-88 
29-42 
29-46 


744*206 
745-222 
746*288 
747-254 
748*270 


80*50 
80-54 
80-58 
80 62 
80-66 


774*686 
775*702 
776*718 
777-784 
778*750 


28*30 
28-84 
28-38 
28*42 
28*46 


718*807 

719- 828 

720- 838 

721- 856 
922-b71 


29-50 
29-54 
29-58 
29-62 
3066 


749*286 

750- 802 

751- 318 

752- 884 
758*850 


30-70 
80-74 
80*78 
80*82 
80*86 


779-766 
786*782 
781-798 
782*814 
788-880 


28*50 
28*54 
28 58 
28*62 
28*06 


728-887 

724- 906 

725- 919 
7-26-985 
727 951 


39-70 
29-74 
20*78 
29-82 
29*86 


754*806 
755-882 
756*806 
757-414 
758*480 


80*90 
80*94 
80*98 


784*846 
785*862 
786-878 
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14 AERIAL PHRNOMKNA* 

THE BAROMETER. 

If the Barometer differs from 90 inches, the boiling point ol 
water will differ from 212°. AccordinK to WoUaston, lo Fahren. 
corresponds to a difference of 0'S89 of Barometric pressure. 
When the Barometer stands at 29 inches, water boils at 210*38 
Fahren. When it stands at 81 inches, water boils at 218*57. 











TABLE 










EXHIBITING THK COKSBCTIONS 


TO BE SUBTRACTED 


FROM THK OBSERYSD HBIGHT 


OF THE BAROMETER 


TO RBOUCE 


IT TO THE TEMPERATDES OF 


8&-> 


FAHREN 


HBIT. 
















u 


Inch 


Inch 


Inch 


Inch 


Inch 


Inch 


Inch 


Inch 


Inch 


^ 


28 00 


24-00 


25-00 


26*00 


27-00 


28-00 


29-00 


30-00 


81-00 


82 


O'OOO 


0^000 


- — 

0*000 


o^oiio 






0*000 




0*000 


0*000 


o-ooo 


34 


•004 


•004 


•m 


■004 


°-004 


*0I)4 


*005 


•006 


•OOi 


86 


•008 


*008 


■008 


-m 


•009 


•009 


•010 


•010 


•010 


38 


•012 


•012 


-013 


•013 


•014 


•014 


•015 


•015 


•015 


40 


•016 


*016 


•017 


•018 


*018 


•019 


•020 


•020 


•021 


42 


0*ni9 


0*020 


0*021 


o*a>2 


0*023 


0*024 


0*026 


0-025 


0*026 


44 


•028 


•024 


*025 


•02G 


•027 


*028 


*030 


•030 


•081 


46 


■027 


•028 


*030 


•031 


•032 


•033 


*035 


•035 


•087 


48 


•031 


•032 


•034 


•m 


-036 


*038 


•040 


•041 


•042 


50 


•035 


*0J7 


•089 


•040 


•OH 


•048 


•045 


•046 


•04S 


52 


9*039 


041 


0*048 


0*044 


0-046 


0*048 


0*050 


0*061 


0-063 


54 


•048 


•045 


■047 


-048 


-050 


•052 


*055 


*056 


-058 


56 


•(147 


•049 


•052 


•053 


*055 


•057 


'060 


•061 


•06S 


58 


•051 


•053 


•056 


•057 


*059 


•062 


*06 


•067 


•068 


60 


•055 


•057 


•060 


•062 


*064 


•067 


*070 


•072 


•074 


62 


0-059 


^•0© 


^oS 




°*oS 


^076 




0*OW 


OKieo 


64 


•068 






^•070 






^•W9 


•083 


-08a 


66 


•067 


•069 


•072 


•075 


•078 


•081 


•034 


•087 


•091 


68 


•071 


•078 


•077 


•079 


•082 


•086 


•089 


•003 


•096 


70 


•075 


•078 


•081 


064 


•087 


•091 


•094 


•t»7 


•101 


n 


0079 


0-082 


0*065 


0*068 


0*092 


0^096 


0-000 


0^108 


0*106 


74 


•063 


•086 


*089 


•097 


*096 


•inO 


•IM 


•108 


•111 


76 


•087 


•090 


•094 


•097 


•101 


•105 


•109 


•118 


•117 


78 


•091 


•094 


•098 


•102 


•105 


•110 


•114 


•118 


•131 


80 


•006 


•009 


•102 


•106 


•110 


•U5 


•119 


•1S8 


, •128 


82 


0*009 


0*108 


0*107 


0*111 


0*115 


O'laO 


0*128 




0*188 


84 


•103 


•107 


*lll 


•115 


*119 


124 


•138 


•183 


•188 


86 


•107 


•111 


•116 


•120 


•124 


*1*29 


•189 


•189 


•144 


88 


•111 


•115 


•120 


•124 


•128 


•188 


•144 


•144 


•140 


S8 


•115 


•120 


•124 


•129 


•133 


•138 


•140 


•140 


•m 
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TAB h^— continued. 



Ther. 


Inch 
23 00 


Inch 
24^00 


Inch 
25-00 


Inch 
2600 


Inch 
27 00 


Inch 
28^00 


Inch 
2900 


Inch 
80-(.0 


Inch 
81-UO 


98 


0-119 


0-124 


0-129 


0-134 


0*138 


0*143 


0*149 


0'155 


0*160 


91 


•128 


•128 


•138 


188 


•142 


•147 


•153 


'159 


-Itiai 


06 


•127 


•132 


•187 


•142 


•147 


•152 


•158 


•104 


•170} 


96 


•130 


•136 


•141 


•146 


•152 


•156 


•163 


'169 


•17«> 


100 


•134 


•140 


•146 


•151 


•157 


•161 


•168 


•174 


•181 


102 


0-138 


•144 


0150 


0155 


0.161 


0166 


0*173 


0*179 


0^186 


101 


•142 


•148 


•154 


•159 


'165 


•171 


•178 


-184 


•191 


106 


•146 


•152 


•159 


•164 


•170 


•176 


•183 


-190 


•197 


108 


•150 


•157 


•163 


•169 


•175 


•lai 


•189 


•1% 


•202 


110 


•154 


•161 


•168 


•174 


•180 


•187 


•194 


•m 


•207 


112 


0-158 


0166 


0-172 


0-178 


0185 


0-192 


0*199 


0-206 


0-218 



COBBBCTION TO BK ADDBD TO BABOMBTBUS FOB CAPlLLABt 
ATTBACTIOW. 



Diameter of Tube. 


Correction for 


Unboiled Tubes. 


Boiled Tubes. 


Inch. 






0-flO 


0-004 


0002 


0-50 


0U07 


0*003 


0-45 


0*010 


o-m 


0-40 


0014 


om 


035 


0-020 


0010 


0-30 


0*028 


0*014 


0-25 


0*040 


0020 


0-20 


0-060 


0029 


015 


0-088 


0*044 


0-10 


0142 


0070 



BAROMETRIC MEASUREMENTS OF HEIGHTS. 

In taking heights with the Barometer, it is very necessary, whert 
accuracy is at all an object, to have both very accurate attached 
and detached tbermbmeters, and also a good mountain barometer, 
reading to a 500th or a 1000th of an inch. The thermometers ought 
to he read off to lOths of degrees, and in taking an observation care 
must be taken not to heat either of the thermometers by coming 
too close or staying too long near them. For this purpose it is 
better always to keep to the leeward side of both barometers 
and thermometers: the body heat will be then driven fjrom the 
instruments by the wind, should there be any. An approach of 
18 inches distance will very soon make a degree, or two degrees of 
cHffercncc, therebv showing a false heat for either the baroinetric 
mercury or the afr. It is very important to prevent such errors, 
as the accuracy of the result depends very greatly on these mMt 
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■icetlet. It Is also necessaiy in the very changeeUe eUmate «f 
Bngland, to have a large standard barometer placed in the centre 
of the district whose hdghts are to be measured, with an assistant 
takingobservations at certain intervals of time, fixed upon between 
the persons observing. In this way, simultaneous, or very nearly 
simultaneous observations can be made : and it would be advisable 
never to attempt to ti^e measurements when the weather is in a 
very unsettled and changeable state, but only when the barometric 
fluctuations talce place in tolerably long portions of time. 

In observing with a barometer or barometers, it is very advisable 
to talie three or four separate observations, and work with the 
average obtained from them. 

This formula is given by Bafly in his Astronomical Tables and 
Formulae, page 188, 

It is deduced from Laplace's rule. French measures being re- 
duced to Eugiish feet, and Fahrenheit's Thermometer being anb- 
stituted. 



(t + P-'W)]x log. of [-4- ^ 

(1 + -002695 COS. 2 

t a temperature of air 



The diflterenoe of altitnde x =60345*51 x [ i + -00111 « 

1 + 0001 (y-y } ^ 

t a temperature of air 7 

?a M mercury f lower station, 

a height of barometer J 
t a temperature of air 
y a »• mercury > upper station. 

pf = height of barometer 3 
^ ss latitude of place. 
In the Uble given A s the log. of the first two terma. 

B s „ third term. 

^ C = „ last term. 

Thus the formula will be reduced to x — A -f C -f log. D. 

D being equal to lo^. fi — (log. /i' + B). 
EzAMPLs.— Humboldt made the following obeerrations 
on the Mountain Ouanaxuato in Mezioo, latitude Slo. 
_ Upper Station, Lower SMkm^ 

Thermometer in open air C ■> 70*4 tm 77*6 
n tobarometer/ s 70*4 y* 77*6 
Barometer reading m S3-660 B m aO-060 

B =0*00061 
log. p^tz 1-87401 

1-87489 
tog. ^ a 1-47784 



D m 0-108SS log. m 9-01501 
▲ » 4-81940 
C a 0-000S7 

feet. . 

68487 tog. of = 8-88590 
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TUKKMOMBTBRg IN OPEW AlK. 





A. 




A. 


t+f 


A. 


40 


4-76891 


85 


4.79066 


ISO 


4.81138 


41 


•76940 


86 


•79118 


131 


'811H3 


^ 


•76989 


87 


•79160 


183 


•81228 


43 


•77039 


88 


•792i»7 


188 


•81273 


44 


•77089 


88 


•79254 


134 


•81317 


46 


4-77138 


90 


4-79801 


135 


4-81363 


46 


•77187 


91 


•79348 


136 


'81407 


47 


•77236 


92 


•79086 


137 


•81451 


48 


•77286 


93 


•79443 


188 


•81^ 


49 


•77S86 


94 


•79488 


139 


•81541 


50 


4^77888 


96 


4-79535 


140 


4'8i5» 


51 


•77488 


96 


•79583 


141 


•81630 


53 


•77488 


97 


•79689 


143 


•81675 


SS 


•77581 


98 


•79673 


143 


•81719 


54 


•77579 


99 


•79723 


144 


•81763 


56 


4-77628 


100 


4-79768 


145 


4-81807 


66 


'77677 


101 


•79814 


146 


•81851 


57 


•77726 


102 


•79860 


147 


•81896 


68 


•77774 


103 


•79907 


148 


'81040 


59 


•77823 


104 


•79953 


149 


-81983 


00 


4^77871 


106 


4-79999 


150 


4-82027 


61 


•77920 


106 


'80045 


151 


•82072 


62 


•77968 


107 


•80091 


152 


'82116 


68 


•78017 


108 


•80187 


153 


•82160 


64 


•780^ 


109 


'80183 


154 


•82204 


66 


4'78118 


110 


4-80229 


155 


4-82218 


66 


•78161 


111 


•8<J275 


156 


•h2.'f>l 


67 


•78209 


112 


•80321 


157 


•82335 


68 


•78257 


113 


•80S67 


158 


•82379 


69 


•78806 


114 


•80413 


159 


•83422 


70 


4^78358 


115 


4^80458 


160 


4-82466 


71 


•78401 


116 


'80504 


161 


'825)0 


n 


•78449 


117 


•80549 


163 


'8^53 


n 


*78497 


118 


•80^95 


163 


•82597 


74 


•78544 


119 


•80641 


164 


•82640 


75 


4-7859a 


120 


4-80687 


165 


4-82083 


78 


•78840 


121 


-80733 


166 


•83726 


77 


*78688 


123 


•80777 


167 


•82770 


78 


•78736 


123 


•80623 


168 


•83818 


79 


•78783 


124 


'80869 


169 


•82857 


80 


4-78830 


125 


4-80914 


170 


4'82?00 


81 


•78878 


126 


•80958 


171 


•&2H4S 


88 


•78025 


127 


•810U8 


172 




88 


•78072 


128 


•81048 


173 


•K-mo 


84 


•79019 


129 


•81008 


174 


•83073 
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B. 








1 

i 








Latitum. 




Highest at 


Lowest at 






C. 




lowest Station. 


lowest Station. 











0*OQOOO 


0*00000 




f 


0*00117 


1 


*00004 


9*90096 




1 


•00118 


3 


•O0009 


•99098 




• 


•00114 


s 


*00018 


•99987 




if 


•00111 


4 


•00017 


•99083 






•00107 


5 


0*00023 


9*99078 




If 


OilOlOl 


« 


•00028 


•90974 




18 


•00096 


7 


•0U080 


•99970 




31 


•00087 


8 


*O0OSS 






34 




9 


•O0O89 


•9oon 




37 


•00089 


10 


0*00048 


9^90968 




80 


0*00059 


11 


•00048 


•999^3 




88 


•00048 


13 


•00053 


•909^ 




86 


•00088 


18 


•OOOSfl 


•99943 




89 


•00034 


14 


•00061 


•99940 




48 


•00013 


15 


0*00065 


9*900!^ 




45 


0*00000 


1« 


•00069 


•99980 




48 


••99988 


17 


•00074 


•99928 




51 


•99978 


18 


•00078 






54 




19 


'00068 


•99917 




57 


•99953 


SO 


0*00067 


9*99918 




60 


9*99941 


81 


•OOUOl 


•99910 




68 


•99981 


S3 


•00098 


•96004 




86 


*99923 


ss 


•00100 


•99900 




69 


•99018 


Si 


•00104 


•99606 




73 


•99908 


36 


0-00109 


9*99691 




96 


9*99699 


38 


•00118 


•99687 




78 


•99698 


37 


•00117 


99683 




81 


•99689 


1 38 


•00133 


•99678 




84 


*Mm6 


39 


•00128 


•99874 




87 




SO 


0*00130 


0*99669 




90 


9*99688 


U 


•Q01S4 


•90866 
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i The fonnula of calculation generally recognised by men of 
Bdence was published hy Laplace in 1806 {M Unique CSle^e, 
vol. It., p. 293). It was conveniently transform«l by H. Delerofl 
(Annuatre Mett'orologique de la France tor 1949) ^nd its use has 
been lately much simplified br Mr. Alexander J. Ellis (Proceed' 
ingsof the Royal Society, 26th March, I8fi8, and Reader, 2;irfi 
July, 1864). The follow ing is a new arraniiement of the laitt 
writer's practical rules Rule 1. dispenses with both logarithmic 
and other tables for British heights j Rulell. onlv requires a very 
brief table, and dispenses with logarithms; Rule 111. requires 
logaiithins, and one additional table. The two last rules apply 
~" - '^-^ Gootain every reQuisiCe correction. 



I.— Pon ALL HsiOHTt IN THS UNITKD KINGDOM. 

«[nltip1v b (the difference of the barometers) by S2.400, and 
itwB (the sum of the barometers ) to the nearest unit, callinz 
result h. Then (for uncorrected mercurial barometers only) 
subtract m (or 2^ times the difference of the temperatures of the 
mercury), and multiply the result by a (the sum of the tempe- 
ratures of the air increased by 836, and divided by 900) . The result 
. is B, the height in Engliah feet of the upper above the lower 



station . Add the li^flift itf the lower liMkm above tbe ten. to 
find A J the altitude. tJte eonteeted multlpUcatioBaiid divldiHi 

if possible. 

Note.^The barometers may be given in any unit ; but, if the 
tamperatores are Centigrade, uae 500, 500, and H : if Reaumnr, 
use 408, 400, and H» in place of 886, MO. and ». The height in 
Enidish feet ma^ be thns obtained from foreign data. 

Jtr. 1.— Height of Ben Lomond, lat. 51^. Mean of a series of 
obaervations taken in June and Jnly 1856. Data in Col. Sir H. 
James's Inttructiotu for taking Mettorologieal OtttervaHont, 
^PPm P* 16* 

Temp. air. Barometers. 
50-0 K SO-880 inches, 

47*8 a6'666 

wo)OT8 -rsi* 
rsm* _xw4oo 

8'a4)igM6r6(29»7* 

Laplace's Ibrmnla, S970 
Rule III., dVes the xl-OWa 



II.— Fom ALL HsiaBTS iriiDBB 40,000 nvr, 

find h, a, and m, as before, and c, I, and F, as under. Increase 
» by c to find hf, and Increaae or diminish a by I to find «'.„Then 
•QlrtiBct m from V. and multiply the lemQt »*y « AS*i2l5ii.*ii2 
corrected difference of level. Add « to H' for .«#,Jhe approximate 
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20 ABBIAL PHENOMENA. 

altitude, «nd, if the nearest number of thousands in ^ is If, add 
the corresponding V. Finally, if the nearest num* er of thuosandv 
in 5 is subtract the corresponding V» The result is A*^^ the 
corrected altitude in Enelish feet. 

To ftnd c, let M be the number of complete thousands in A, 
and X the number of tens over. Then c is C* increased by Xtimes 
D, where, for-* 



M 


c 


D 


y 


Jf 


c 


D 


y 


1 





•00 





21 


1240 


2^02 


21 


2 





•02 





22 


1442 


2*26 


28 


s 


2 


•04 





23 


1668 


2' 51 


25- 


4 


6 


•07 


1 


24 


1919 


2*80 


28 


5 


14 


•10 


1 


•25 


2199 


8' 10 


SO 


6 


S4 


•15 


2 


26 


2509 


8-47 


82 


7 


40 


•20 


2 


27 


2852 


8*80 


8S 


8 


61 


•26 


'8 


2& 


8232 


4 •20 


88 


9 


87 


•84 


4 


29 


8652 


4*68 


40 


10 


121 


•41 


6 


80 


4115 


5*18 


48 




162 


'50 




81 


4628 


5*66 


46 


12 


218 


•60 


7 


32 


5198 


6-25 


49 


18 


278 


•71 


8 


88 


5818 


7'91 


52 


14 


844 


•82 


9 


84 


6509 




55 


15 


426 


•96 


11 


35 






59 


16 


522 


110 


12 


86 






62 


17 


632 


1-24 


U 


37 






66 


18 


756 


1-43 


16 


38 






69 


19 


899 


1-61 


17 


39 






78 


20 


1060 


1-80 


19 


40 






77 



To dnd I and a'— 



Increase a for lat. . 


0O| 


10^1 90P 


80» 




Diminish a for lat. . 


90 


80 70 


60 


50 


respectively, by Z = 


•0026 1 


0025 0020 


•0018 


•0005 



Take proportional parts for intermediate degrees. In this rule e 
Bupphes the want of logarithms ; a and m correct for the tempe- 
ratures of the -air and mercury : I and V correct for the; variation 
of gravity with the latitude and on the vertical. 

If the recolnmendation not to allow more than 5000 or OOOO to 
intervene between the stations be attended to, then, for all 
heights, the above table, which was extended to meet the require- 
ments of the loftiest balloon ascents, may be reduced to 6 lines 
for C and D, and 24 lines for V, 
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io?S\ *• C?0'S»«na data.)-HWie«t point on Chimboruo (lat. 
V W) rMdMd by Hiunboklt, VMl June, 1802 
TMip. «ir. Barometers. 
»-8, C. 887*79 Paris Unes. 

nit 16720 
.!22:2 504-99 B 

1'0474 a X 524 00 
■t:22?$ ^ 604-09)8938916(l770l ft, JIf 17, X70 
105 o f ^ ^ 612 C,D 1-44 
87 X. D 

Temp. mere. 18420 h' 

K'S, C. —64 m 

10*0 Laplace's for- 

mula, Rule III., 
41 gives the same re- 

B*. 8.-Mr. Glaisher's inferred highest point on his balloon 
ascent fVom Wolverhampton (S 490, lat, 58°) on 5th September. 
1862. DaU in Report of British Association, 1863. 
Temp. air. Aneroid Barometer. 

50-5, P. 29-4 inches. 

—12-0 7*0 

^ 86T B 

900)883-5 22^ j 

•98167 a X524 00 

88-4)1173760(82246 h.M 82, Z 25 
•58(58 <✓ ^ 6198, D 6-25 

156 X.P 

87595 A' 

I.ap1ace's formnla, Rnle III . , x -98098 a' 

gtres ^=87429, The difference — ^mrr m 
5 nises from unavoidable errors ■ - - - 




490 5 



of interpolation when D is -ii-s- 
IflCKe. o7oo7 i« 

67F,Jf = S7| 

87484> 

m.— Nbw Akkaiigibmbivt of Laplack's Formula. 
Let K be the difference of the logarithms of the barometers 
diminished by t (or 'OiHmd times the difference of the tempera- 
tmea of the mercury). Let T he the sum of the temperatures of 
tbftAir increased by 836. The sum of log. A', Iok. r, and log. L, 
found as under, is fog. H'. Find A' from H' and <9,as in Rule II. 
Five references to logarithmic tables are required for each cal- 
evlation. 

Note.— The barometers, as before, mav be given in any unit, 
but, if the temperatures are Centigrade* use -00007, -26627 + log. L, 
and 500; if Reaumur, use -OOOOgs, -85218 -I- log. L, and 4U0, in 
Ptocaof1l00039.log. X. and 86. ,„,,,,^GoogIe 
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To find l<lff« £ from tiie latitade 



Lat. 


Log. £. 


Subtract 
forp. 


Lat. 


Log. L. 


Subtract 

forl^ 


0» 


1-W718 


•07 


46^ 


1*82614 


4*0 


10 




»*0 


50 


1-82S94 


8-7 


SO 


1*82701 


8*0 


60 


1*82K7 


8*0 


SO 


1-82071 


8*7 


70 


1*82527 


to 


40 


1*82684 


4*0 


80 


1*82507 


•07 


46 


1*82614 


90 


1*82500 





Ba, 4.— Mr. OlaiaWs obaenred highest point on thebaOoon 
•■cent in Rzanple 8 x— 

Temp. air. Corrected Barometera, 

80*&jr'. log. 39*4 1*46886 

-5*0 -log. 9*7&8-O*Oe014 

M6-0 

800*6 r log.Z 9*68068-10 

log. T f 94068 
lat.6Sf>,log.X 1-82B88 
log.JP 4-&56M 



Eule II. gives i#'s= 89107. 
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40 r, if a 

29106^' 



JSC. 6.— Altitude of Mont Blanc, taking Geneva (5 1896, lat. ¥P\ 
as the lover station, from the observations of MM. Bravais and 
Martins, 29th August, 1844 

Temp. air. Barometers. i 

66*74, F. log.a8*7a7 1-45820 

18-82 compt. log. 16*696 8^41-10 

886*00 ^pt.t 9*90840 -10 

woo r. X "^g4l& 

log.Z 9*86940- It 
Temp. mere. log.r 9*964» 

66*48 lat. 46°, log. Z l'886IO 

log.H' TWfi 
tl04_ 14441 fl* 

I'm a 

w F, Jf =16 

Rule II. gives A' = 15794. TStOs 

It is recommended, where possible, that the two statkns 
should not be more than 6000 feet apart ; so that great heights 
should be calculated in aeetions. The best instrument for we 
is a standard mercurial mountain barometer. The nuMt eoM- 



* is an aneroid : 



but it U not vO^mt for 
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Saedlent rtnltM may be obtidiied by means of an apfMuratiu for 



noting the b<riHng-T»oint of water, by using N. given in the loi- 
lowiag taUe, in place of the hdgnt of the barometer at both 
Stations. Thus, fbr the boiUng-poInt 197°'7, nse I'SOe -I- 7 x -0088 



B 1*886 for the barometer. 



ooiimg* 


N 




OOllIug- 


N 


Af1«1 fVw 

Aua I or 


point. 




0°*1 


point. 




0^1 


170° F. 


1*000 


2*3 


198' F. 


1-663 


3-6 


III 


1*023 


2*4 


194 


1*C99 


8'6 


in 


1*047 


2*4 


105 


1*785 


8«7 


ITS 


1*071 


2'5 


196 


1*772 


3-7 


^174 


I'OM 


2*5 


197 


1-809 


8*8 


175 


1121 


2*6 


198 


1*848 


8-8 


176 


1*147 


2*6 


199 


18S7 


8*9 


177 


1-178 


2*6 


200 


1*926 


3*9 


ITS 


1*190 


2*7 


201 


1*966 


4*0 


179 


1*226 


2*8 


202 


2007 


4-2 


180 


1*254 


2*8 


203 


2*049 


4*2 


181 
188 


1*282 


2*9 


204 


2001 


48 


1*811 


2*9 


205 


2*184 


4*4 


188 


1*340 


8*0 


206 


2178 


4*5 


184 


1;870 


8*0 


207 


2;228 


4*5 


185 
186 




8*1 


208 




4*6 


1*431 


81 


209 


2*814 


4-7 


187 


1-462 


81 


210 


2*361 


4*7 


188 


1-494 


8*2 


211 


2-408 


4*9 


189 


1*527 


8-3 


212 


2*457 




190 


1*560 


8*4 


213 


2*506 


ii 


191 


1*594 


8-4 


214 


2*556 




199 


1*628 


8*5 


215 


2*607 





CLODDS. 

The foUowingis the cloud nomenclature generally adopted t— 

1. Cirrus. Fibres extensible in all directions ; often like a 
brash or feather, fine trellis»work, wisp4, or a lock of hair. 
Generally seen in groups after severe w^her, and when the air 
is in gentle motion. The highest of all clouds. 

2. CumtUus. A cloud in dense convex masses, rising ftom a 
horisontal base into irregular, mountidnous, or rocky heaps, 
often with white, snowy tops. It eharacterixes dry, line, sum- 
mer wea^Kher. Before rain ft appears lower, and more dispersed, 

^sTSSrottt*. An extended, continuous, level sheet, of a density 
Oie mean between that of Cirrus and Cumulus. It germs at 
su.aet, and disappears at sun.rise. The lowest of all clouds. 

4. drro-'Cumulus. Cirrus fibres compressed in roundM 
mnarn or woolly tufts, apple-shaped, and horisontally arranged. 
In warm and <lry weather, and frviquentiy in summer, it floaU 
»t dillbreDt heights in detaehed and K«»nde<^3^5^^. 
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5. CirrO'Strattu. Cimw fibres approximated liberally Into « 
horiiontal position. Intermediate between the Cirrus and Stratus. 
The chief seat of lunar and solar haloa, parhelia, and parael^ia. 

6. Cumulo-Stratua. Generally formed of round, iai^ masses 
of Cumulus. In increasing in density it envelopes the upper 
part of the Cumulus, the base of which continues as before, and 
produces a cloud of considerable density, pyramidal, and occa- 
sionally fungoid. Often, in a less definite form, and mixed with 
Cumulus, it covers the whole sky. When black or bluish next 
the horizon, it is passing into a Nimbus. 

7. Nimbus, A very dense, continuous, or level sheet, of uni- 
form black or grey tint, with ftringed edges. A Cumulus spread- 
ing out in arras, and raining beneath. After rain it breaks up, 
and passes into Cumulus, Cirro-Cumulus, and Cirro- Stratus. 
The rainbow bdongs to it. 

Mr. Qlaisher, in his balloon ascents, to which we have else- 
where referred, was able to make some highly interesting obser- 
vations on the formation, height, and appearances of the clouds. 
He writes:— "When we were at the height ofS600feet, flat-bot- 
tomed cumulus clouds were at our level. The clouds were entirely 
within the influence of the north wind, their under-sides were in 
contact with the east winds, with a much drier air, which ut 
once dissipated all vapour in contact vHth and thu» pre- 
sented the appearance of flat-hottomed clouds. My friend Mr. 
Nasmyth, in a letter to me, says, * The flatness or the under- 
sides of the clouds during settled weather appd^n to me to rest 
on the upper surface of a stratum of air which appears to termi- 
nate at the line of flat bottom of the cloud \ ' and these are tke 
exact circumstances in which, on this occasion, I saw them. la 
one ascent I was in a cloud 10,000 feet from the earth, and on 
another occasion at 7S00 feet. On other occasions all rloudi, 
excepting cirri, were within 6000 feet of the earth. This year 
(1868) I have been in clouds to a height exceeding fourmilesi and, 
on another occasion, the heights of clouds of a cirro-stratus chs- j 
racter we estimated to be three or four miles, and generally the I 
positions of clouds have been much higher than last year." j 

METEOROLOGICAL DATA. 

The mean height of the barometer, <.«.,the mean weight or 
pressure of the atmosphere at the level of the sea, is nearly the 
same in every part of tne globe. j 

The barometer constantly descends in a geometrical progr^ 
sion for equal ascents in the atmosphere, subject to a correcti4H 
for the decreasing temperature of the elevation . J 

Tlie barometer at the level of the sea is but slightly affected V 
the annual or diurnal fluctuations of temperature, but in tH 
higher regions of the atmosphere is, on the contrary, greatM 
affected by them. * J 

Between the tropics the fluctuations of the barometer do nm 
much exceed one quarter of an inch, while beyond this space tbfl 
reach to three inches. I 

In the extra-tropical climates a fall in the barometer almoH 

ways precedes a period of rain, and indicates a change or acceJH 
on of the aerial currents . ^1 
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BaromeCen sifcuated at great distances from eacb other gene- 
rally rise and fall together with great regularity. 

Winds from the poles almost invariably raise the barometer, 
while those from the equator as constantly depress it. 

The mean height of the barometer varies but little with the 
changes of the season. 

Oreat falls of the barometer are generally accompanied by a 
temperature above the mean of the season, and great rises by 
one below the same. 

The greatest depression of the barometer occurs daily, about 4 
A.M. and P.M., and its highest elevation a>'Out 10 a.m. and p.m. ; 
in sununer these extreme points are reached from 1 to 3 hours 
earlier in the morning, and as much later in the afternoon. 

The mean temperature of the earth's surface increases gradu- 
ally from the poles to the equator. 

The mean temperature of the atmosphere decreases from below 
upwards in no regular gradation. 

The heating and cooling of the atmosphere by the changes of 
dav and night take place equally throughout its mass. 

The western coasts of the extra-tropical climates have a much 
higher mean temperature than the eastern coasts. 

A wind generally sets from the sea to the land durine the day, 
an:\ from the land to the sea during the night, especially in hot 
climates. 

In temperate climates the rains and winds are variable. As 
we advance towards the polar regions we And the irregularities of 
the wind increased ; and storms and calms repeatedly alternate, 
without warning or progression. 

More than two currents may often be traced in the atmosphere 
at one time by the motion of the clouds, etc. 

The force of the wind does not always decrease as the elevation 
increases ; but. on the contrary, is often found to augment rapidly. 

In Great Britain, upon an average often years, westerly winds 
exceed the easterly in the proportion of eleven to seven, and the 
northerly winds exceed the southerly as nineteen to seventeen. 

The most permanent rains in this climate come from the 
southerly regions. ^ ^ ^. 

The apparent permanency and stationary aspect: of a cloud is 
often an optical deception, arising from the solution of moisture 
on one side, and its precipitation on the other. 

The average quantity of vapour in the atmosphere decreases 
fh>m below upwards, and fkt>m the equator to the poles. 

The quantity of vapour in the atmosphere in the different sea- 
sons of the year (measured on the surface of the earth and near 
the level of the sea) follows the progress of the mean temperature 
in an inverse order. 

The pressure of the aqueous atmosphere, separated from that 
oftheaerial, generally exhibits directly opposite changes to the 
latter. Fogs arise whenever th^ air becomes colder than the 
water. 1. Fogs will be most frequent in autumn, after the earth 
has been heated during the summer, the air cooling faster than 
the earth. 2. Fogs will be greatest after the hottest summer. 8. 
Foes show that the air has become suddenly colder, and therefore 
are a sign of snow. 4. Fogs will be rare in hot climates, where 
the air is usually very hot. 6. Fogs will be very Sequent in tl.a 
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■ictic regfOBs, where the radden deprenions ot t«wStf^"*S 
enormooiilj below the mean temperature. «. Fogs wm «>« JJJ" 
frequent over shallow water, which sooner partake* of ttiewme- 
rature of the bottom than deep water. The end of the deep 
water U known near the banks of Newfoundland by the sudden 
commencement of the fogs. 7. If the London fogs have ™crca»ea 
during late years, it will prove either that the mean temperature 
has increased, that the variations of temperature have incrcaseo, 
or that the Thames has diminished in depth. 

WIND. 

TABLE OF VELOCITY AND FORCE OF WIND.* 



MUes 

an 
hour. 


Feet per 
second. 


Force in 
Iiounds per 
square foot. 


1 


1'47 


0*006 


8 


7-88 


0*188 


10 


14-87 


0*498 


90 


89'84 


1*988 


80 


44*01 


4*489 


50 


^•85 


18*800 


ao 


flB-03 


17*71 


76 


110*00 


27*70 


100 


148*68 


60*00 



A hardly perceptible wind. 
A pleasant wind. 
Brisk gale. 
Very brisk. 

Very high windt 
Storm. 
Hurricane. 
Tornado. 



We give, on the next page, a wind table, showing the frequency 
of various winds in differmit localities. It would appear— asain 
borrowing fkcts ftom the balloon ascents— that our notions ^the 
velocities of the winds derived fh>m anemometers are incorrect 
We append a table showing the actual velocity of the wind, m 

f»roved bv the velocity of the wind-borne balloon and the velodtj 
ndicateg by the anemometers at Greenwich {— 



Miles 
Travelled 

by 
Balloon. 



Number of 
Ascent. 



Maes 

Indicated by Anemometers 



Whewell's* Robinson's. 



lad 

8rd . 

4th 

6th . 

6th 

7th . 

8th 

9th . 
10th 
11th . 
19th 
IMh . 



MUes. 
87 
11 
10 

6 
18 
IS 
18 
83 

7 
80 
48 
IB 



Miles. 
6 
8 


1 



J' 

6 
1 
8 



MUes. 



• From fiyatrom^B Pocket-book qfMeohaniC9, 
tScaredy8milesin8ihQai«.- 
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maimum 


III! 








sill 

IN 




IN 




Minimum 
Tempera- 
ture. 




Average 
Maximum 
Tempera- 
ture. 




i 
1 

Digi 


January.. 
February.. 
March.... 
April 

June 

AuKUSt... . 
September 
October . . 
uveutber 
ecember 



AGRICULTURE. 



Alt fertfliien are free from toll at turnpike gates (He* 
j4dam», B M.^S. 52} ^nd even carts going empty to fetch them 
are equally exempt (Harrison James^ 2 Chittyt 547 ; see also 
52 Geo. III. c. 145, s. 1, and 53 Geo. III. c. 82, s. 2). But this 
exemption does not extend to lime (Ring G<mgh (1773), 2 
ChUty^ 655). UncTushed bones passing through a turnpike to be 
crushed for manure are exempt n-om toll under the 3 Oeo. IV. c. 
126, s. 82. and 5 & 6 Will. IV. c. 18, s. 1 (Pratt v. Brown (1838), 8 
C. ^ P. 244), and it makes no difference if, in a waggon loaded 
with manure, there is an empty basket, i-r an empty bottle or 
two ; neither does this render the waggon liable to be weighed, 
under the IS Geo. III. c. 84, or 14 Geo. III. c. 82 (Chamberti. 
Elve$t 2 Campbellf 368). 

Planting. 

A Table showing the Number of Plants required for One Acre of 
Land, from One Foot to Twenty-one Feet distance from Plant 
to Phut. 



Distance. 
Ft. In. 


No. 


Distance. 
Ft. In. 


No. 


Distance. 
Ft. In. 


No. 


10.. 


43,560 


6 





1,210 


12 





802 


16.. 


19,860 


6 


6 


1,081 
889 


13 





258 


2 0.. 


10,890 


7 





14 





223 


2 6.. 


6,960 


7 


6 


775 


15 


.. 


194 


3 0.. 


4.840 


8 


.. 


680 


16 





171 


6 .. 


8,556 


8 


6 


602 


17 


.. 


151 


4 0.. 


2,722 
2,151 


9 


.. 


588 


18 





185 


4 6.. 


9 


6 


482 


19 





121 


5 0.. 


1,742 


10 





436 


20 





109 


6 6.. 


1,440 


10 


6 


361 


21 





99 



A TABLB FOB BBDUCIMG SaUARB YARDS IKTO ACRB8, 

ROODS, AND PERCHES. 



Sq.yds. 



80 
BO 
91 
121 
151 



. 200 
8l. 300 

9th no 
10th 

nth . , 
I9th . 



R.P. 



1 

2 

3 

4 

5 



7 
10 
13 
17 
20 
'>2S 
Id 



Sq.yds, 



1100 
1200 
1200 
1400 
1500 
1600 
1700 
IHOO 
IPOO 
2000 



2100 
2300 



R, P. 



36 

1 
1 3 
I 6 
1 10 
1 13 
1 16 
1 20 
1 23 
1 26 



1 29 
1 S3 

m 



2500 
2(i00 
2700 
2800 
2W0 
3000 



3100 
3200 

sjyjo 

8400 
8&00 
St'iOO 
8700 

awo 



2 3 
2 6 
2 9 
2 13 
2 16 
2 19 



2 23 
2 26 

2 2a 

2 32 
2 36 

2 39 

3 2 
S 6 



Sq.yds. 


A. R. P. 




3 9 


4000 


3 12 


4100 


3 16 


4200 


3 19 


4:^00 


3 22 


4400 


3 25 


4500 


3 29 


im) 


8 .32 


4700 


3 35 


4800 


3 30 


4900 


10 2 


5000 


1 & 
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ANNUAL AVBRAGB PRICE OP WHEAT 
PER IMPERIAL QUARTER. 



£s, d. 
1^ 46 2 4 
73 7 5 
-48 3 17 10 
—49 3 13 8 
-50 3 10 2 
13 7 2 
4 



—61 I 
—52 3 6 



-53 
—54 
-55 
-56 
-57 



1 12 

I 3 
1 10 
1 19 

•2 2 



—58 2 19 
-59 3 



—61 

-Gl 

-<;3 

-64 
—65 
— 6( 
—67 
—68 
—69 
-70 
-71 
-72 



3 4 
.1 7 
2 12 

1 17 

2 5 
1 13 
1 13 

1 16 

2 
1 18 
1 18 
I 17 



-732 2 8 



-74 

-75 
~7fi 



3 2 10 
2 19 2 
1 14 



-77 1 18 
—78 2 14 

— 7»a 16 
-«oa 1 



—83 
—84 



-86 
—87 



—883 3 
7 



1 16 7 

2 3 
2 8 

11 1 
1 8 
1 



im\i u 

-92 2 2 
-93 8 I 
—94 2 18 
-95 2 8 
—96 8 6 
-97 2 15 
-98 8 2 
-99 2 18 
1700 3 6 
-01 1 4 
-021 6 
—031 18 
-04 2 2 
—051 7 
-061 8 
-07 1 6 
-08 1 17 
-09 3 11 
—10 8 11 
—112 » 
—12 3 3 
—13 2 6 
-14 2 6 
—15 1 19 
—16 2 4 
-17,2 1 
-18 1 15 
-19; 1 12 
—201 13 
■21 1 14 
■221 13 
-281 11 
—341 U 
—36^3 4 

18 

-28 2 9 
-29 2 2 
1 13 
1 9 
1 4 



-31 
-82 
-33 1 5 
17341 15 



—48 



-51 



-71 



1 19 4 
L 16 11 
1 14 
1 12 

-391 15 
40 2 6 
-412 3 
—421 U 1 
"12" 
I 2 
1 5 
-46 1 15 9 
1 11 10 
1 13 10 
'49 1 13 10 
-50 1 19 8 

1 15 2 

52 1 18 3 

53 2 10 
-541 11 
—55 1 11 
-56 2 1 

2 15 
2 5 
I 16 

—601 13 

1 7 
—621 15 9 
—631 17 2 

2 2 



-64 

65 2 9 
-66 2 4 
—67 2 19 1 
68 2 15 6 
_. 1 10 
70 2 4 10 
2 8 7 
72 3 13 3 
-73 2 12 7 

74 2 14 3 

75 2 9 10 
-76 1 19 4 

77 2 6 11 
1778 2 3 8 



£s. d. 
\ 14 8 
1 16 
3 6 
3 



-81 

-82 
—83 2 14 
-84 ,2 10 
-85 2 8 
-86 2 D 
—87 2 a 5 
—88 2 a 4 
—89 2 13 9 
—90 2 14 9 
-912 8 7 
—92 2 S 
-982 9 S 
—94 2 12 3 
-95 3 15 2 
-90 3 18 7 
-97 2 13 9 
-98 2 1 10 
—99 8 9 
1800 5 13 10 
-01 5 19 6 
-^)2 3 9 10 
03 2 18 10 
013 2 3 
—05 4 9 
—06 3 19 
-07 3 15 
-08 4 1 
-09 4 17 

10 5 6 

11 4 15 3 
—12 6 6 
—13 5 9 
-14 3 14 

15 3 5 

16 3 18 
—17 4 18 11 

184 6 3 

19 3 14 6 

20 3 7 10 
-21 2 16 1 
18233 4 7 



, Act for Commutation at litl 
t Com ^'^^J^^^^ij^^ 



ill|iiliS§il||i§S^§SiS|j 







Phos. 
Acid. 




Sul- 
phuric 
Acid. 


fiy-ffl tytinftgft Titi(l> ■^1— tiMinf 1 :fh ril ■ ■III ■ m 


o 

a 




Oxide 
of Man- 
ganese. 


: : :ft : : : : tss-* 


Ostide 
of Iron. 




AIu- 








« 

1 




ct 

•a 
o 
tfi 




1 


225 
20 
278 
180 
150 
870 
532 
32 
390 
415 
1656 
897 
1 ISIO 
810 
235 
862 
494 
419 
1847 
1481 
72 
2651 
2718 




:j::::::::::|:::::::::r 
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TITHE COMMUTATION. 



Value of a Tithe Rent-charge of £lOO as fixed by the avera.qe 
Prices of Wheat, Barley, and Oats, for the seven years preceding 
the years stated. 



Average Prices for 
Seven Years. 



183S 

\m 

1839 
1840 
1841 

mi 

1843 
1844 

1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
IS55 
1856 
1857 
1858 
1859 
I8*i0 
1S61 

m-i 

1863 

im4 

1865 
1866 
1867 



s. d. 
6 84 
6 63 

6 r.i 

6 9 

6 in 



7 
7 

7 
7 

7 
7 
7 

6 lOi 
6 7* 
6 5i 

6 21 



3 113 
3 lU 
3 Wi 

3 Hi 

4 1 
4 2 
4 U 
4 0^ 

4 
4 
4 
4 
4 
4 



. 3 lOi 
6 3 9i 
6 0" 3 9i 



6 05 
6 6 
6 Hi 

- 2i 



5 lU 

fl o| 
8 Si 



3 7i 
8 8i 
3 111 



.<r. d. 
2 9 
2 83 
2 8 
2 9i 
2 l(i| 
2 lU 

2 m 

2 
2 
2 
2 
2 
2 
2 
2 



n 



3i 
5i 
6* 
7i| 
7*1 3 
7V 3 



2 6| 

2 6i 

2 6 

2 7i 

2 9i 

2 11 

3 Oi 
3 Hi 

'li 

2 Hi 
2 10 

I St 



Talueofa 
Tithe 
Kent Charge 
of ^100. 



£ s. d, 
98 13 9| 

97 7 11 

95 7 9 

98 15 9J 

102 12 Bi 
105 8 21 
105 12 2i 

104 8 5i 

103 17 Hi 
102 17 81 

99 18 104 
102 1 
100 S 7i 

98 16 10 

96 11 41 
93 16 111 
91 13 5f 
90 19 
89 15 
93 18 

99 13 

105 16 
108 19 6i 
110 17 8* 
112 3 43 
lOf) 13 6 
1(17 5 2 

m\ -A m 

98 15 mi 

97 7 9i 

98 13 3 
100 13 8 



5 

8J 

u 

7i 

31 



Ofenefal f»\ 

aiyeiufi.... ...... / 



^*)wi.to IB U 

Mm u u 



Annual a 
Prices pertL_„ 
Quarter. 



Wheat. 


Barley. 




8. 


d. 


3. 


d. 






48 


6 


32 


10 






55 10 


SO 


4 


33 


if 


64 


7 


31 


5 


82 


5! 


70 


8 


39 


6 


26 U ! 


66 


4 


86 




26 




64 


4 


32 


.§ 


291 




57 


8 


27 




10 




50 


1 


-29 


t 


18 


41 


51 


3 


33 


8 


20 7 


50 10 


31 


8 


23 




54 


8 


32 


8 


23 


69 


9 


44 


2 


28 




50 


6i 31 


6 


20 




44 


3 


27 


9: 17 


a 


40 


8! 23 




16 


5. 


38 


6 


24 


!i 


18 


7. 


40 


9i 28 


6 


19 


1 


53 


3 33 




21 





72 


5 


S6 




27 11 


74 


8 


34 




27 




69 


2 


41 


i 


96 




56 


4 


42 




25 




44 


2 


84 


8 


24 




43 


9, 33 


6 


23 




58 


3 


86 


7 


24 




55 


4 


36 


1 23 




55 


5 


35 


1 


28 




44 


9 


33 


9 


21 




40 


2 


29 11 


90 


i 


41 10 


29 


9 




ii 


49 


9 


87 


Z 


S 




64 


4 


40 
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Rule for tueertoMng the Solidity of Timber. 

To compute the solidity of round timber when the tree w 
straight and its ends equal or nearly— multiply the square of i 
of the circumfierence by the length, and the product wilite the 
•Oiidity or contents. 

To compute the solidity of round timber when thetreetapers, or 
is unequally thick, girt the tree in so many places as Is thouKht 
necessary, then the sum of the several girts, divided by their 
number, will give a mean circumference, the fourth part of which 
being squarea and multiplied by the length will give the solid 
contents* 

Com (Weight* and Meatures), 
Setams have been published fW>m the Inspectors of Com 
Setuins of the various weights and measures by which com is 
sold in the various towns whence the returns are made, &c. 
Wheat appears to be sold by load of 5 imperial bushels, by load 
of 5 quarters of 8 imperial bushels, by bag of 2 imperial bushels, 
by load of 1 Cornish, of 8 imperial bushels (the Comi»h busiiels 
being converted in all sorts of ways), by bushel of 10 imperial 
gallons, converted at 8, by 80 per bushel, converted at 68 per 
bushel, by bushel of 75 lb., converted at 60 lb., by bushel oi SB 
flfuarts. in bags of S bushels of 190 lbs. (converted at 621b. per 
mishri), by ** combe" of 4 imperial bushels, by the old Wincms- 
ter measure (but very rarely;, bv load of 4|. imperial bushels, by 
loads or windles of 4701b. per load, convorted at 601b. per bushel, 
by load of 280 lb., by Appleby bushel of 4 to imperial quarter, by 
boUs of 2 and 6 imperial bushels, by hobbett'* of 84 imperial 
quarts, by Welsh ^* lestrad," or bushel of 168 lb., and by local 
measure of fi^bushels 4 gallons to the quarter. These returns 
were moved for bv Mr. Bass, M.F. All local weights and mea- 
sures will probably soon be abolished, and a standard, consisting 
of the stone of 201b., the cwt. of 1001b., and the ton of 20001b., 
authorised by Act of Parliament, will be universally adopted. 
for the sale of gnQn. meal, fiour, butter, potatoes, hay, straw, 
tninips, and mangold-wurtsel. 

Rule/or aacfrtaining the Weight Cattle. 
Keasnre the girt close behind the shoulder, and the length flrom 
the fore-part of the shoulder-blade along the back to the bone at 
the tail, which is in a vertical line to the buttock, both in feet. 
Multiply the square of the girt, expressed in feet, by five tiroes 
the length, and divide the product by 21 ; the quotient is the 
weight nearly of the four quarters, in imperial stones, of 141b. 
avonrdupois. For example, if the girt be ^ feet and the length 
H feet, we shall have 6^ multiplied by 6^. making 42^, and H 
multiplied by 5, making 26^ ; then 42^ multiplied by 26i, making 
1109 1-16, and this, divided by 21, gives 52 4-6 stones nearly, or 
92 stones 11 lb. It is to oe observed, however, tliat in very lat 
cattle the four quarters will be about one-twentieth more, while 
In those in a very lean state they will be about one-twentieth lesv, 
than the weight attained by this rule. The four quarters are little 
more than half the weight of the living animal ; the skm weighing 
about the eighteenth part, and the tlOlow about the twelfth part 
•fflMwlufle. I, ' 
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AMto/br McerUMng the WHgJU ^Ht^. 

MMsun the length and breadth of the stsdc; then take ib 
beixht from the ground to the earee, and add to this laat one-third 
of the height the eayes to the top: multiply the length b« 
the breadth, and the product by the height, all expressed in feet: 
divide the amount by 7, the number of cubic feet in a truss, whic^ 
BiiTes the number of trusses, and that product divided by 40, fin: 
number of tons. For example, suppose a stack to be 80 feet long 
SO broad, 7 feet from the ground to the eaves, a^d 9 ttom the eavei 
to the top, the third of nine added to 7, make U> for the height 
IOx90xlO=rg0004-7»8&7-l-40»2l~17-.Answer 857 trasses or 21 tOB 
and 17 trusxes. Some allowance should be made for the loos' 
outsideof the stark, and thereforeextreme admeasttreateBtshoulc 
not be taken. Hay i* considered as new ftar throe months, an 
is called old on the 1st of September. 



Each plant of common groundsel produces 1,080 aeeda; c 
dandelion, 9,700 ; of sowtMsUe, Il,040> and of spurge. 640 ; tott 
18,800 plants, springing from four weeds anouaUy, that wHl cove 
lust about three acres and a half of land at three feel apart. T 
boe land costs say <•. pcraere, so that the allowing <bur aoc 
weeds to pioduce their sr>d, may involve an expence of a guinei 
In other words a man throws away &t. Sd. a time as oftoi m hf 
neglects to bend bis back to puU up » yawif wee4 hcfeva it bcgiB 
to th« first law of natw*. 



BmmaiiaUm f^the mtrUnu Bona pfthe SkelHmu 

BOWBS or THB Skbl«ton.~1. Hbad.— 1. SlnUL 1 oa fkroitft, 
% ossa parietalia, t ossa temporum (each bavins 1 malleus, 1 iiiikli. 
1 orbieulare, 1 stapes) ; 1 os occipitis, 1 os-flethmoides, 1 oa s]dM' 
noides. 2. Fu€e ossa nai>i, 1 ossa malte, % maxillae superiMes, 
% ossa lachrymalta. % ossa palati, 3 o»sa spongiosa, 1 oa v«laMV, 
and 1 maxilla inferior. The maxillae contain together 8 <^Hn 
incisores, 4 deates canini,8dentes bicuspidatt, iidaiteaimmMia 

9. Nbck.— Os hyoidea and 7 vertebrae oervicales. 
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4, BttstMin. ITrm.-^3 tktmUlera, taHh 1 lOititfft,! 
fictila : % armst each 1 os hameri, ifare artru ^ each 1 radius and 
Vina; 2 hands, each 1 carpus, consisting of 1 scaphoide«, 1 lunare, 
1 cuneifomie, 1 pisiforme, 1 trapexinm, 1 magnum, 1 unciforme, 
1 metacarpus of 4 bones ; 1 thumb of S bones, Afintfers of S bonea 
caeb, named phalanges; 4sesafnoid bones, bdng^to each thumb. 

8. EXTftMf mm, Lotm.— 9 iMgha^ eacb 1 os femoris ; % IfOMf 
"each 1 tibia, • patella. 1 fibula { ifeet, *-ach 1 tarsu*, ctmtaininK 
1 os'calcis. 1 OS ariCnuairus, 1 os navfeulare, I os ett>>ohles, S mm* 
ctteironBia, «/sr., interna, media, externa; I fn-tuiarafua of* 
bones. Five Toes, tire ^reat toe haTm^ two bones, 4he othen • 
bMes each ; 4 sesamoid bones, 2 to oadi great toe. 

VnPtl iff Bona in the Skeleton* 

The fkce and head tSboati. 

Ossicula auditus . . . : 6 

Vertebral column t4 

Bacrum and coccyx ^6 

Os byoides sternum and ribs M 

Upper extremities M 

^'^r ditto m 

nold bones <8 

*B*tii _W 

ToteL » tfiO 

*Mmtt^mtf ihe tearioue Miuetet^the mo*y, 
1. livacftM m T<onk.—1. Arising from^nd-fincMitt 
into H,-Mul the Hnea alba; oblM|. extern, alnlom., oblifl^-iutem. 
iMoni., trarisym^ abdom., rectus abdom., pyramid.. ab<lom.^ 
S. From ribsfaad vartebns, «nd- terminating in a central tendoat 
-graaaer muscle the diaphragm, lesser musde of the diaphragm. 
-»t. Fron TClvis'aud ▼erCebree, and toserted into the ribs of tli^ 
Tertebm; Imigissimus dtirsi.— 4. Prom pelvis aiid vertebrae, and 
iaam. into the ribs ; saeio lumbalia.<^S. From pelvis and verte- 
bm, and insert, into the vmebrse; multifldus spi«tt.-<6. From 
Uie pelvis, and insert, into the rib«; scalenus antic, seal, med., 
anLpo a t i c., ^erriaajis descend., serratus sup. postic., seiratus 
fiCiieatie.--^. From the vertebrse, and insert, into them t longus 
Mtt/apleattts cervicis, obliquus cap. mf. transversalis colli, semi- 
-fliMweolii, spinalis dorsi, semi-spinahs dorsi, interspin. coUl, 
■WHapin. dorst, eC lumborum, intertransversales, colli et luiiil^» 
IliimaHavtrsnles dor^i. — >8. From one rib and insert, into 
iHliir I ll>tony*tales ext., intercostaies int.— 9. M. Arooi the 
aMMimi to the ribs » stemo-costaiis.— lO. Arising flrom vertebra, 
Md' Insert toto pdvis ; psoas parvus.— 11. From one pai t ot the 
ptMoyand inoerC. tarto another; coccygeus, eurvator coc. 

% IftriCLSt or TUB M. Oboan or ObMbbation amo Akub. 
«i* ArianML ftom obhq. toter. abdom., and insert, into testis i 
QiMWter.*^. Frofntubcrlschh,mscrt.about^penisteiector 
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ani sphincter ani eiteinus, sphincter a^^i intemus. 

V MiT^ri ES OF THE F. OEGAN OP GeNBRATION.— 1. M. ftTl*. 

iusperinei alter. -5- From one part of the cUtoris. ana inseiw 
into another ; 'lep^'e^^*'^ "^^^^J^.Jl^i^I^^^ Arising from in- , 

wmmm€ 

fmo another: thyreo-hvoideusi musculus, glandiriw thyroUte^ 
irico tbyroideusirico-arytffinoldeusposticu^,cr»co-aryt J^ 
th^-arvt. major, thj-reo-aryt. minor, arj^ffinoideus oJUg""^ 
aV^ traSversuS.-S. AriBingftrom tl^ecranmm, and msert^ig 
the tongue: Kcnio-^l*?^*"' »ty]o.glos8U8.-6. Ansi^ 
larynx, anif inierted into the tonitue ; hyo-glonaua.— 7. Anau 
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fttmi the tonettc and inserted into itself*, linguftli».-|, Arlain| 
fram the cranium and inserted into the palate ; circumftexus and 
levator oalati.— 9. Arising from larynx and inserted into ep:g.j)ttis ; 
thyreo-epiglottideus major, thyreo-epiglottideus minor, aryteeno- 
CDielottideu«.-10. Arising from the cranium and inserted into tha 
S?Sa; Wko8 uvnlte.-U. Arising from the tongue and, inserted 
into t\ie fauces : constrictor isthmi faucmm.-12. Arising from 
tke cranium and inserted into the pharynx ; stylo-pharyngeus. 
constrictor pharvngis superior.-lS. Arising from the laryni, and 
inserted into the pharvni ; constndor pharyngis medms, con- 
strictor pharyngis inferior.-14. Arising from the palate and in- 
serted into the pharynx : palatopharyngeus. 

6 Muscles OF the (Jppee rixTnEMiTY.-l. Arismg from the 
trunk and insert, into the shoulder; pcctoralis minor, angularin 
■i-inuise trapezius, rhomboideus, serratus magnus, subclavius.— 
2 Inserted into the humerus; pectoralis maj. and latissimus 
d'orai —3 \risiiig from the shoulder, and inserted mto the hume- 
TUB • deltoides, coralis-hrachialis, supra-spinatus, infra-spinatus, 
teni minor, teres maior, Bubscapulari».-4. Arising from the 
shoulder, and inserted into ttie forearm ; biceps cubiti and long 
Lead of the triceps.— 5. Arising from the humerus and insert, mto 
thefor^arm ; shorter heati of triceps, anconeus, brachialis internus, 
•upinator radii longus, supinator radii brevis^ pronator radu teres. 
—6 AriainKfrom the humerus, and inserted into the hand ; flexor 
carrii ulnaris, palmaris longus, flexor carpi radialis, extensor c;irpi 
nulialisloneior, ex carpi radialis brevior, ex carpi ulnaris.— 7. Ans- 
tn^ from the humerus, and inserted into the fingers : flexor digito- 
rurn sublimis perforatus, flexor longus poUicis, extensor digitorurn 
communis. —8. Arising from ulna and interosseous hg. and inserted 
Into the phalanges of the fingers; flex. dig. profund. perforans.-9. 
From the tendons of the flexor profund. and insert, into the pha- 
Umees of the fingers ; lumbricales.-lO. Arismg from forearm, and 
insert, into fingers ; extensor oasis metacarpi poUicis, ex. priml 
Intcrnodii poUicis, ex. secundi intemodii polhcis, flexor loueua 
' t>olUci8, indicator.— II. From ulna, and insert, into radius; pro- 
nator quadratuB.— 13. Arising from wrist, and insert, into inte- 
jmments of the hand: palmaris brevis.— 13. Arising from wnst, 
ind insert, into thumb; abductor poUicis, flexor osris metacarpi 

Sliicis, fl. brevis poUicis.— 14. Arising from wrist and insert, into 
■ePnger; abductor indicia.— 15. Arising from wnst and msert. 
into little finger; abductor minimi digiti manus, ad. metacarpi 
minimi digiti,fiexorparvus minimi distiti.— 16. Ansmgfrom meta- 
cariius, and insert, into the thumb ; abductor poUicia. ---17. Arising 
frum metacarpus, and insert, into the fingers ; prior indicis, pos- 
terior indicis, prior raedii, posterior medii, prior annularis, poste- 
rior annularis, interrosseus auricularis. -18, Arising from the 
' truuk, and insert, into femur; psoas magnus.— 19. Arising from 
pelvis, and insert, into femur; gluteus max., gl. med., gi. mm.. 
■ wr.i'ormis, obturator inter., gemini, quadratus femons, iliaciw 
riter.. pectin alis, obturator exter., adductor longus lemons, ad.i, 
brevii inagaus.-20. Arising from pelvis, and i"ser';. mto fs^cia of 
thigh ; tensor vaRinffi femoris. -21 . Aris ug from pelvis, and insert 
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OM*t gMtMNMiiiM, Idflii«iffia.*-4M. A r M ifrnm tofrtndjj 
iBto ftM>t, Mleu*, tibtelis potticu, perooeut. longiiM, p. ^ 
tibimlis Baticns, peroamu fertiiM.--SS. Ariflioff from left, t 
•ert. into toes ; extemor long* digit, pedis, e. proprius i 
pedis, flexor longus digiionun pedis pr(^und«is perforans v . ^ 
pedis.— 4H. Artsiag from taraus »nd metatarsus, and insert. iL 
toes ra general ; extensor brevis digit, pedis, flexor pedis, fl. «■•> 
gitonin^ accessorius.— S7. Arising from tendons of flexor l(mgu% 
and inserted into toes ; lumbricales pedis.— 98. Arising from taiaiM 
and metatarsus, and inserted into toes; abductor poUicis pedlii 
Hem brevis ptmids, abductor poUicis pedis, adduct. min. digta 
pedis, flexor orevis minuni digiti pedts, abduct, minimi di|m 
pedis, addue. indieis pedis, abdoc. indicia pedis, adduc. medii 
digiti pedis, ahdue. aedii dig. ped., atldue. tertii dig. ped., abdue. 
tertil dig. ped.— 10. Arising Itom one bone of the mstatanus, 
•adintoted into another; traasvecsaUs pedis. 

BmmiMnUUm the ArteHeB qfihe Human Body, 

CfrcMto^toft.— All the blood is brought to the heart by the two 
warn cavie, terminating in the right auricle, whence it proceeds 
to the right ventricle; Uienoe, through the pulmonanr arteir, tc 
the lun^ : thence to the leftauride ; thence to the left ventricle} 
and. Anally, to the aorta. 

AOKTJL, jtaeendimff.-'l Coronaries of the heart, ^^rch, in- 
■ominata, dividing Into right su»)clavian, nght carotid, lefl ca- 



teric inf., 5 pairs of lumbar; sacro median. The aoru then 
bifurcates ana forma the common iUacs. , , ^ , 

1. Carotid, divided into external and internal ; 1 external giving 
off thyroidaUs inf., linwialis, fiicialis.pharyngiie inf., occipitalis, 
euricidaris post., maxiUaris int., arteria temporaUs. 2. Internai, 
Kivinc off ophthalmiga communicans, celebndis ant. and media. 
I. CMOtid, the cceliac gives superior gastric, hepatic, and splenie. 
8. Superior mesenteric on convex aide, pancreatic, duodeiuil, 
branches to jeienum and ilium on concave side ; tlio colica, coelica 
dextra and sinistra. 4. Inferitw mesenteric, givinst off ramus 
ascemlens, coelica sinistra, and hsemorrhoidalis interna. The 
subclavian becomes axillary, humeral, radial, and ulrutr. Sub^ 
clavian gives off mammaria interna, vertebralis, intercostalisain^ 
thyroididis inf., cervicalis ant. and post., dorsaiis sup. scapo^ 
The axUlary gives off mammaris ext. intet .scapulae, dorsalia 
acapulce, eircumflexa ant. and posterior. The hutnerai givceeff 
profunda sup. and inf., anastomotica mag., medullans. Tw 
radial gives off recurrens, superficialis voUe, pollicis magna, nh 
dialis indicia, paknaris profunda. The ulnar gives off recurrens, 
interrossea post, and ant., arcus sublimis, and superficialis. Each 
common iliac nves iliaca exter., femoral, iMphteal (puclica ext. 
and femorik profunda) . Epigastrica, eircumflexa ilia ihara in temt. 

The popliteal Kives off anterior tibialif. giving off recurrens. 



Digitized by Google 



39 



aOm, the posterior girliMi off IHo-lnmbans,! 



kietilM. fflatan, the anterior branches giTing off obturatoria, 
llinkales, Tesicalis interna, oterina bttmorrhoidaUa media* 
pBdicaeommunis, and sciatica. 

▼eaotts blood differs flrom arterial in containing more earbanf 
ar, aeeording to some, free carbonic acid, and its arterializatUm 
is soppoaed to be thus effected wliile circuIatinK in the capil- 
laries among the air c^s of the lungs,— either its carbon unites 
vidi the oxygen of the air and forms carbonic acid, or it givea 
Mtt its carbonic acid and absorbs an equal measure of oxygen. 
If (as in fevers) the blood parts with its salts, it cannot acquire 
tte scarlet arterial colour. 

SnumenUUm the iVervet qftke Humam Boijf, 
Of the nenres, the brabu supplies 9 pairs, and the si^ tt pain* 
1st pair of cerebral nenrea • • • 01^'" — 
Snd . . ditto 
Ird . . ditto 
4th • • ditto 
ith • • ditto 



. Optic 
. MotoR 



otores oealonm 
Pathetid 
, Trigemini 
divided iato Ophthalmic 

Superior maxillaxy 
Inferior ditto 
• ditto . Auditory. rAbdneentea 
\ Portio Moilla 
. • ditto . Facial . iPortiodura 

. ditto .... rOlosso-pharyngeal 
or great Sympathetic \ Par wgoaa 



8p\ 

V. 



iNenrus 
Qo^ales. 



{Hy?o-J(l««des.or 



pairs. 



i^inal Nerve*, 

1 pair sub-occipital 
• pairs cenrical • 
n ,» dorsal 

}M lumbar • 
saccal 

Tbey arise by two flwdcnii; one flrom llie flront and flie otliar 
Aom the taek of the meduUa spinalisj ther pass through the 
dttm mater, and perforate the lateral fbramtna of the vertebral 
MBal; A gttiflion is formed on the posterior faseieulus, before 



An the nerves of the upper extremities arise from the braahial 
Mazns, situated in the ned^, which is chieflv constituted by the 
infon of the Ave lowermost csrvical nerves, and a large branch 
er the first pair of the back. Several small branches are first 
|teen off to contiguous parts; and then, 
Ut. The axillary nerve. | 4th. Median. 
Ind. External cutaneal. I ith. Ulnar. 

Internal ditto. I 6th. RadiaL 

The first four pairs of the sacrid, with the last lumbar, unite 
iftmn a plexus, whence proceeds the Ischiatic, which becomit 
\ and then 
dividea into Peroneal and Tibial, _ 

Internal and Bxternal Plantar. 
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t.. Vwttti made with stale bread dipped in water and kneadftd 
kill firm, then add a little boner. 

2. Garden worms, obtained by thnuUnK a poker in the ground 
when moist, or of the Fisbing-Tackle Makers ; they should be 
kept in moist moss. 

S. Gentles got from putrid flesh, must be wdl scoured in sand 
then kept m bran. 

4. Caddis bait, found in rivulets In little pieces of wood, a large 
whitish maggot, and a very good bait. 

5. Greaves, to be got of tallow-chandlers, should be boiled pre- 
vious to use. 

6. Cheese paste made of good Cheshire cheese slightly moist- 
ened with drippings of fat bacon, and then well Imeaded. 

7. Sheep's blood, to be got of slaughterers ; put a little salt with 
Hto keep it. 

8. Meal worms, to be got of millers and bakers, a very good 
bait. 

9. Bmall fish, as minnows, gudgeons, dace. 

Gnmrul BaiU, 

1. Gentles, for eround bsdt of an inferior sort, may be had of aH 
Fishing-Tackle Makers, for 4d. and 6d. a quart. 

2. Grains, to be got of brewers ; they must be fresh. 

3. Greaves, of tallow-chandlers or oilmen. Boil them, then 
work them with bran into balls. ■ 

4. Bran kneaded with clay and a little water, then insert a 
hand All of gentles. This is a useful bait. 

5. Dew worms chopped in pieces. 



Artificial Flies, 
1. Cow-dung fly, August. 
9. Brown Drake, May. 
8. Stone fly, May. 
4. YeUow May fly. May. 
6. Black Caterpillar, May. 

6. Camlet, May. 

7. Green Drake, May. 

8. Lady fly, June. 

9. Black gnat, June. 
10. White Moth, June. 



11. Red Spinner. June. 

12. Orange fly, July. 
18. Red Ant, July. 

14. Badger, July. 

15. Black Ant, August. 

16. Hazel flv, August. 

17. Light Blue, August. 

18. Willow, September. 

19. House fly. June. 
80. Humble Bee, Jun«. 



Remarks, 

No fishing is allowed in the Thames till the 4th of June. 
Every article enumerated in the above list, with all ofher re« 
gwisites, may be obtained of the different Fishing-Tackle Makers. 
Hoc<cs are numbered acctmUng to their size, 18 being tha 



Many large pike and trout are flrequently caught In warm 

_r-.i _j — known to »<• 

od may be 
)raw the n 
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weather by a method not very generally known to angkrs: via. 
anariiuc. For thij« purpose a strong rod may be used, with a 
•IfculM wire ooose Axed at the end. Draw tbe noose over tba 



48 AftOBITlOTUaB. 

hMd of the ith (when bMUng), and itrike immediAtdy it it 
over the •hoolden. 

When the sunlsTeiy wnnn. thereiteeareelyeveranyifEOod sport. 

Trolling for pike, and flraing for perch and eels, are generaujr 
attended with moat succesa in rather cold weather. 



jLBCHITECTURE. 

LIST OF TARIOUS REMAINS OF 
ANCIENT TRIUMPHAL ARCHES STILL EXISTING. 
From T. L. Donaldson's ** Ardiitectnra Niuniamatica." 

In Italy. 



In Romb. 
Areut Claudii Drusi. 
Constantlni. 
Dolabelltt et SUani. 
Domitiani. 

Fabiianua et AUohrox in Saeri 
vi&. 

Oallieni (Lapiddus). 
Oordiani. 

Oratiani, Yalentiniani et Theo- 

dosii. 
Jani Laodriprontis. 
Marci AurdU et Lueii Yeri (in 

Corao). 

Neronis in Capitolino Monte. 
Octevii. 
De' Pantani. 
8. Laurentii. 

8. Sebattiani ant Porta Capera. 

Septimii Severi. 
Septimii in Foro Boario. 
Tiberii. 
Titt. 



Aneona. 
Aosta. 
Benerento. 
Rimini. 
Susa. 

Yerona (9). 

In trb Pboyincbi. 
Poiainlstria. 
Athens. 
Antioeheia. 
Piilmjrra. 
Antioe, in Eaypt. 
AiHca (Tarioua). 

In Francs. 

Aries. 

Autun. 

Carpentras. 

Cavaillon. 

8. Charras (Pons.) 

Oranfp^C.MarU). 

8. Remy! 
Eheims. 



LIST OF REMAINS OF YARIOU8 AMPHITHEATRES. 

(From T. L. Donaldson's ** Architectura Numismatica.") 
At Rome there were the Ampliitheatrum Flaviuin, tt«e Cas- 
Crense, and that of Taurus StatiUus. in the Campus Martins. 
ThoM not of Rome were those of Verona, Pola. Nismes, and 
Pompeii, as thn largest; besides which there were alM> those at 
Jerusalem, Albano. Amitemo, Casihno, Cuma. PostuoH. CMwi, 
Poiitum, Otricoli, Yelcja. Faleria. Aqnleja, AugusU Pretoria.! 
Fr^tts, Aries, Treires, Temacona, Syraeuse. Catanea, PergaMli 
Tunis, and one at Carthage, adorned with three stories MnSt 
on tha outside, and one at Eldjen in Africa, meaawed 
Mons. Coate. In Oreat Britain also are IndiaSoaa of i 
M ftur north M CaHendtt, betw^s^nndSe 
^i^worka indicate' an amphlSK 135^,5? of 
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TABLE OF ANCIENT AMPHITHEATRES. 

(Estneted prindpally from the Architectural Dictionary, from 
T. L. Donaldaoi^'a *'Architectura Numiamatlca.") 



Situation. 


Exterior. 


Interior. 


Surfkce 

of 
Arena. 


Malor 
Axis. 


Minor 
Axis. 


Major 
Axia. 


Minor 
Axis. 


Colisenm, 
Rome. . . . 
PonuoU .. 
Capri .... 
Verona .. . 
Tarragona.. 

Pola .... 

Arlea 

Perxamoa.. 
Pompeii .. 
Niames.... 


Feet. 

e28:9* 
026 :« 
557:5 
505:10 
486:0 
457 :2 
452:1 
447 :9 
446:9 
445 :0 
438:8 


Feet. 

516:4* 
475:4* 
458 :0 
270:0 
890 :0 
893 :2 
869 :5 
852 iO 
riO:8 
841:5 
888 :7 


Feet. 

286 :0 
448:8 
249:9* 
248:4 
2T7:1 
258 :8 
229 :8 
228:0 
167:8 
218:8 
226:10 


Feet. 

179:6* 
216 : 1 
158:4 
145:8 
181:2 
188:1 
147:0 
129:1 
121:5 
261:1 
126:6 


Sq. Feet. 

40 000 
63',245 
29,466 
28,879 
89,804 
87,425 
26,488 
28,089 
15,400 
19,728 
22,196 


DIMENSIONS OF PRINCIPAL HALLS IN ENGLAND. 


Name. 


Feet 
long. 


Feet 
wide. 


Feet 
Ugh. 


Weatmintter-hall . . 
iiverpool St. Oeorge'a-hall 
LMda Town-hall . 
Sadford St. Ueorge't-hall . 
Btaningham Town>hall 
BNnrh^Caatle 
LHerpool Concert-hall . 
UndOBOaildhaU . . 
tjlmton Eseter-haU 
Wj^m4vPi Btiaton>iq. Stotion-hal 


298 

160 
161 
152 
145 
180 
185 

. 158 
180 

I 125 


66 
74 
72 
75 
60 
50 
102 
50 

2? 
61 


91 

75 
75 
64 
65 
86 
68 
55 

60 
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LENGTH AND BBEADTH OF CATHEDRALS, &e. 





Length. 


Breadth. 


Height. 




Feet. 


Feet. 


Feet. 


Amiens 








Antwerp Cathedral 


600 


280 


422 


Bangor ditto 


22S 




60 


Batalha Monastery, Portugal . 


541 


416 


Bath Abbey 


257 


240 




Bristol Cathedral 


20S 


127 


133 


Canterbury ditto ... 


526 


178 


230 


Carlisle ditto 


242 


130 


123 


Chester ditto 


875 


200 


127 


Chichester ditto 


411 


151 


271 


Cordova, Spain 


620 


440 




Elv Cathedral 


560 


190 


266 


Ephesus, Diana's Temple . 
Exeter Cfathedral . . - . 


422 


225 




406 


155 


153 


Florence ditto 


480 


180 


884 


Gloucester ditto 


444 


171 


223 


Great Hall, Moscow , . . 


560 


168 




Guildhall, London 


156 


44 




Hereford Cathedral . 
Jerusalem, Omar's Mosque 


860 


174 


160 


660 


195 




Solomon's Temple was 


107 


87 




Lichfield Cathedral . 


411 


177 


259 


Lincoln ditto 


482 


222 


264 


Milan ditto 


408 


284 


357 


Norwich ditto 


415 


200 


813 


Paris, Pantheon . . . 


839 


250 




Notre Dame . 


414 


144 




Peterborough Cathedral . 


480 


268 


148 


Rochester ditto . 


888 


170 


156 


Salisbury ditto . 


474 


210 


404 


Seville ditto . 


420 


268 




St. Alban's Abbey 


556 


'217 




St. Paul's Cathedral . 


512 


282 


847 


St. Peter's, Rome . . . 


607 


445 




Strasburs; 




468 


Ulm Cathedral .... 


416 


160 


431 


Wells ditto .... 
Westminster Abbey . . 


415 


156 


165 


530 


•820 


225 


Hall ... 


275 


74 




Winchester Cathedral . 


520 


186 


148 


Worcester ditto . . 


514 


145 
222 


ISS 


York ditto . . . 


524 i 


.300 
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CATACITT op TBB rBINCIPAL EUSOPBAM Cbubchbb. 



St. Peter's 
Milan Cathedna 
St. Paul*!, at Rome 



St. Paul's, at London . 
Salisbury .... 
St. Petronio, at Bologna . 
Flotenee Cathedral . 
Antwerp Cathedral . 
St. Sophia's, at Constantinople 
St. John, Lateran 
Notre Dame, at Paris . 
Pisa Cathedral . 
St. Stephen's, at Vienna . 
St. Dominie's, at Bolocna 
St. Peter's, at Bolosna . 
Cathedral of Sienna . . 
St. Mark's, Venice . . 



Persona. 

64.000 
87,000 
8S,000 

25,000 

S4,40O 
24,800 
94,000 
28,000 
83,000 
21,000 
18,000 
13,400 
18,000 
11,400 
11,000 
7,000 



9.259 
8,000 
7,b88 
6,44;0 
6,111 
6,100 
6,07S 
6,000 
5.750 
5,725 
5,250 
3.250 
S,1()0 
3,000 
2,850 
2,750 
1,753 



The Piassaof St. Peter's, in its widest limits, allowing 12 persons 
to the square meter yard, holds 024,000; allowing four to 
the same, drawn up in military array, 206,000. In its narrow 
iimits, not comprising the norticoes or the Piassa Rusticucci, 
g*jWP crowded, and 188,000 in military array, to the quadrate 

COMPABATIYB HbIGBTS OP TBS HlOHBST EOIPICBS 
KlfOWM IN TBB WOBLO. 

Eng. Feet. 
543 
. 601 
481 
. 476 
468 
. 452 
442 
. 481 
426 
. 422 
404 
896 
896 
884 
882 
. S57 
356 
. 9b6 



P '. ram id of Glzeh in Egypt , 
steeples of the Cathedral at Cologne 
s eple of the Minster at Ulm , 
Steejile of the Cathedral at Antwe^ 
steeple of the Minster at Straaburg 
Pyramids of Cheops in E^ypt . 
Steeple of St. Stephen's at Vienna 
Cupola of St. Peter's at Rome 
Pyramid of Cephrenes in Egypt 
Steeple of St. Martinis at Landahut 
Steeple of Salisbury . . 

Steeple of the Cathedral at Cremona 
j^eeple of the Minster at Friburg 
"'"I of the Catliedrul at Florence 
eofSt, Persina ia SiiAony 
k of the Catheilral at Milan 
Inlat Utrecht 
> la Egypt 
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CoKPAHATiTB Heiohts or BDinCBS— condiMMil. 



Cupola of St. Paul's at London 
Steeple of St. Ascharius at 'Bremen ' . 
Steeples of the Cathedral at Madgeburg ' 
Steeple of St. Mark's at VeniceT 
Cupol.* of the Jesuits* Church tft Paris ; 
A8<"nelli Tower at Bnlo^na . '. 
CuD<ilt of the Invalides at Paris . 
Steeple of St. Mary's at Berlin ' 



Eng. Feet. 

s 



DIMENSIONS 0F3f0NUMENTAL COLUMNS. 



Name sf Column. 



The Monument 



Alexandrine 



Napoleon 
Antomne 

> Austerlits 

i 

Trajan 

York, . • 
Delaborde 
Of July • 

Nelson 



Lord Hill 



Spring Rice 
Pompey's Pillar. 



City where -erected, 
and* Arrhitecf • 



r London . . 
TSir C.Wren . 
f €St. Petersburg 
{ Chev. de Montfer- 
(. rnod . 

Boulogne 

Rome 
( Paris, PI. Fendome ) 
\ Messrs. L^p^rc ct \ 
t Oondoin . .) 
4 Rome . • 
I Apoilodorus « 
4 London . • 
IB.Wyatt 
• MereviUc , 
r Paris, Piece de la 
i BastUle 
L Monn. Due . 
/London r . 
tw..Railton . 
f Dublin. . . 
t W.-Wilkins . 
4 Yarmouth . 
iW.WUkins . 
( Shrifwsbury . 
I E. Haycock . 
■ Limerick 

Alexandria . 



Lower 

8l«"«. 



Total heigfc;. 
•>xclusive<' 
Pi^ure. 



ft. in. 
15 0-0 



12 4-0 

11 0-0 

11 40 

II 2-0 

10 11-0 

11 0*0 

11 00 

10 60 

18 00 

12 100 

15 0*0 

7 80 

8 9-0 



ft. in. 
202 

168 

154 
138 

136 
184 

127 
122 

120 I 

I 

141 6 I 
184 i 
144 
U6 6 
79 • 

gs 7 
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LIST OF LARGEST MONOLITHS K^^OWN 

iprox 
weight, 



Height. Approximite 

It. m. . .. 



Obelisks * . Lfttcran . . 106 7 

. . Caroack . . 93 6 . . . 608 

„ . . St. Pet(r's . 88 3 . . .430 

. Paris . . 76 6 . . . 850 

Colossi . . Theban . . 60 . . . 719 

,, . . Memnooiam . .' . . 887 
rt.in. ft.in, 



"oi^t iPalf "!'^ *f Camack Jg j ^ 5 2 X 40 10 long. 68 
Block in Upper*Eg}pt \ .' 8Sx83 40x 22 . .1711 

'^in'M5o%'!5'"f™:}»w'<»'">'<'»'<» • 

Selinus, Sicily, a stone . . 5 Ox 7 0x22 . 56^ 
Rock at St. Petersburg, for> lom 
Peter the Great's Statue . > 



EIGHT EPOCHS. 
I. A88TmiAif.--Brfcks just invented. 

I. EurPTiAN.— Grunite and marble estensfrely nsed with Oic 
adoption oi diKtinct style, as evidenced in the Temi^es erf 
Thebes, Dendera, &c., &c. ; and connected with this 
Bporh we may also reier to Indian and Jewiah Archi* 
teeturs. 

trGasciAN.— Where l^st proportion is observed. The moat 
beautiful temples were constructed between the 7th and 
4th Centurieti before Christ— as those of Ptestum, J&mnxi, 
Corinth, and Athens. 

4. Roman.— In which the arch was probobly Jmit emploved. if 

not invented. The best p^od of this style was probably 
, from about A.D. 76 to 138. 

5. Thb First Chkistian £&a.— In which the Dome was per- 

fected. Thia Ei)och may be marked by the death ol Jus- 
• tinian, A.P.sS. 

6. Sabacbnic- Derived from the Roman, and afterwaxda pecn* 

liav to Mohammedan countries. 

7. Tbb Sbcond Christian Bba.— In which the pointed ardi 

was introduced. 

!• Tbb CiMauB-CKNTO Sttlb, or the revival of ancient art| 
Which in the 15th Century led to the almost sudden abaa- 
tfOomeDt of the pointed style. 
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SYUBOtS AND ABBREVIATIONS.. 

lo 

Semele 
Sylvia 
Tbisbe 

Antiope 

UndiiM 



® 


The Han 


40 




The Moon 


41 




MenMry 


42 




Venas 


43 


e 


The Earth 


44 






46 


I 


Cerei 


46 


8 


PallM 


47 


8 


Jtino 


48 


4 


Testa 


49 


6 


Astrsa 


60 


6 


Hebe 


61 


7 


Iris 


62 


8 


Flora 


63 


9 


Metis 


64 


10 


Hygeia 


66 


11 


Parthenope 


66 


la 


Victoria 


67 


13 


Bgeria 


68 


14 


Irene 


69 


16 


Banomia 


60 


16 


Psyche 


61 


17 


Thetis 


62 


18 


Melpomene 


63 


19 


Fortnna 


64 


20 


Massilia 


66 


91 


Lotetia 


66 


8a 


Calliope 


67 


88 


Thalia 


68 


S4 


Themis 


69 


26 


Phocea 


70 


S6 


Proserpine 


71 


27 


Euterpe 


72 


28 


Bellona 


73 


29 


Amphitrite 


74 


80 


Urania 


76 


81 


Enphrosyne 


76 


82 


Pomona 


77 


83 


Polyhymnia 


78 


84 


Circe 


79 


85 


Lenoothea 


SO 


80 


Atalauta 


dl 


87 


Fides 


82 


"S 


Leda 


83 


9 


Lntitia 


84 



Harmonia 
Daphne 
Isis 

Ariadne 
Nysa 
Eugenia 
Hestia 
Melete 
AgUia 
Doris 
Pales 
Virginia 
Nemaosa 
Europa 
Calypso 
Alexandra 
Pandora 
Mnemosyne 
Concordia 
Danae 
Olympia 
Erato 
Echo 
Auttouia 
Angelina 
Cvbele 
Maia 
Aflia 

Hesperla 
Leto 
Panopea 
Feronia 
Niobe 
Clytie 
Oalatea 
Borydice 
Freia 
Prigga 
Diana 
Eorynome 
Sappho 
Terpiiichore 
Alemeae 
Bentriz 
Clio Dg 



86 
86 
87 
88 
89 
90 
91 
92 
93 
94 
96 
96 
97 
98 
99 
100 

n 

h 



□ 
Si 



Jupiter 
Saturn 
Uranns 
Neptune 
CoDjunetion 
Quadrature 
Opposition , 
Ascending Node j 

S Descending Nods 
. North. 8. Set 
E. East. W, Wi 
o Degrees 
/ Minutea of Are 
Secondaof Ajre 
h. Hour a 

m. Minutes of ' , 

s. Seconds ol Time] 

T Aries . 

» Taurus 

n Oemini 

22 Cancer 

ft Leo . 

iijl Virgo « 

d2s Libra 

v\ Scorpio . , 

f Sagittarius . 

VP Capricorous 
^ WR Aquarius 
<-(M>S«icea . 
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ASTRONOMY. 
iL«T»owoaiT,.confe8Mdly the most •ubUm« of aU the wieneet. 
treata of the mafntitudes, physicalcharacteriitica, and motions of 
the heavenly bodies. These are divided into bodies which com- 
pose the Solar System -our Sun, the Planets and their satellites, 
snd Comets— the Fixed Stars, which recent observations have 
proved to be Suns, and therefore possiblv centres of systems like 
oiirown. and Nebulae. Thenumber of major planets amounts to 
P.induding Vulcan ; and of minor planets to 100. The total num- 
ber of Fixed Stars visible to the naked eve in England may be 
broadly given at 8400, although of course thenumber varies with the 
eyesight of the observer. The number of telescopic Stars in- 
creases with the power of the instrument employed. In the 
following pages we have commenced with a notice of our own 
Solar System, appending various formulae and tables of constant 
ueftilness, and we have concluded with an account of the 
Sidereal heavens, and a catalogue, for use with the telescope, of 
lome of the most remarkable Sidereal objects. 

THE SOLAR SYSTEM. 

The Sun, the jpnat fountain of light, and heat, and force, and 
he great snstamer of life, is the central body of the system to 
rhidi our Earth belongs, the Earth and all the other planeta 
evolving round it in elliptical orbiu. By observations of 
un s|>ots an axial rotation has been detected^ the inclination of 
he ana being SS^iK, and longitude of node 73^40^ for 18S0, as 



_ _ by «r. Carrington. The Sun's axial rotation is oer- 
nned in 25d. 8h. lOm. *^ 
^Tbe Sun's distance, upon which all ourrecdved values of mag- 
ItBde and distance depend, has recently much occupied the 
tteotion of astronomers, and the result of many independent 
lethoda of investigation shows us that the Sun is probably nearer 
> us by some S millions of miles than was previously assigned. 
it horisontal equatorial parallax having been increased by their 
iseavches from 8"'5776, the value deduced from the transita of 
CDos in the last century, to about 8*92", though this is only 
dun as a provisional value. 

Cor knowledge of the physioal constitution of our central lumi- 
iry has also recently been increased by the spectroscopic re- 
■rehes of Kirchhoff and Bunsen, and the telescopic investi- 
Uioiis of Messrs. Carrington, Dawes, Phillips, and many others. 
The distances and diameters of the planeU are given, on an 
isumed solar parallax of V''9!t, as there appears to be no reason- 
He doubt of this being about the value. 

rtalcan.— Aa in the discoverr of Neptune, the perturbations 
thibited by Uranus induced Adams, in £ngland, and Le Yerrier, 
1 France, to predicate the existence of a planet exterior to it ; so, 
we racently, some residual errors in the observed, as compared 
Kh thf qunptttad, plaoea of Mercniy, prompte<^e^sa^e enuaent 
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French astronomer to refer them to the action ot a hithoto wa- 
■uspected bodv revolving lietween that pUnetand the Sun— a cson- 
elusion which he announced in a communication that appeared in 
UttOmptettltenduMotthe French Academy oftheUthfk^teiDber, 
18&9. It happened that Dr. Lescarbault, a physician of Orgtoes, 
had, on the aisth of March of the same year, while observinK the 
Sun, witnessed the transit of a small dark body over a portion id 
the solar disc, and had made such a series of measurements aa to 
furnish the approximate elements of its orbit. The distance of 
Vulcan from the Sun, computed on Lescarbault's data, is in,U6-l,(iOO 
pailes, and its period of revolution lU days 17 hours. Since the 
ROtifteation of M. Lescarbault's discovery, however, the planet 
has been sought for without success, and astronomers are now 
despairing of it; besides which, it is found that the outstanding 
disturbances of Mercury's centre would be better accounted iac 
by a ring of asteroids between that planet and the Sun than \sf a 
single planetary body. 

Mercury is the smallest of the old inferior planets, and aftoe 
Vulcan (?) is nearest the Sun, on which account it is seldom seen* 
being lost in the splendour of the solar ray-^. It is about 2,Mf 
miles in diameter; is at a mean distance of 85,S92,638 miles from 
the Sun, round which it makes a sidereal revolution in 87 days, 
2S hours, 15 minuted, 43*9 seconds ; and, according to Schrbtcx, 
it rotates round its axis in 24 hours, 5 minutes, 28:99 seconds; 
its orbit is inclined 7^ (K to the plane of the ecliptic. lu »m 
is about one-twentieth that of our globe. 

Ventu is the third planet in order of the solar system. Mi 
is easily distinguished from all the rest by its brilliant and whOi 
aippearance. Its equatorial diameter is nearly the same as that m 
the Earth, being about 751U miles ; itsmean distance from wi 
Sun, 66,181,478 miles ; round which iu sidereal revolution is natfl 
in 324 days, 16 hours, 49 minutes, 8 seconds ; and the indinatM 
of it« axis to the plane of the ecliptic is TS*' 82^, round which taiM 
it rotates in 29 hours, 21 minutes, 28 seconds ; its orbit is inclinet 
8P28'29". 

The Earth U the fourth planet in order from the Sun: tUt 
equatorial diameter is 7925*6 miles, and her polar diametti 
7899*1 miles. The inclination of the equator to the ecliptic 4 
2S° 27' 19'''45 on January 1st, 1864. The mean distance of 1^ 
Earth from the Sun is 91,430,2:^0 miles: it makes its afdeiw 
revolution in 866 days, 6 hours, 9 minutes, 10*7 seconds. ltM> 
volves from any given ftxed star to the same again in 23 ho«M^ 
66 minutes, 4*09 seconds. This interval is termed the stdeRM 
day. 

At Berlin, London, and Paris the longest day ia I6J how*, 
and the shorteMt 7i; at Stockholm and Upsal, 19} and 4ki 
Hamburg and Dantzic, 17 and 7; St. Petersbui^ and Tob^tM^ 
2U and 2|; Archangel, 22} and 1}: at Torneo, 23 and 1| « 
wardhus, tn 14orway, and at the North Cape, daylight mm 
firom the 21st May to the 21st July without interruption j and* 
Spitzbergen the longest period of day lasts 3} months. 

Twice the time of the Sun's setting gives the length of fh* W 
lUe thetime of it« vising ««v«s the iet^lg^j^e^sfat. ' 
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The Earth's motion may be said to be compounded as follows : - 

Tke first, is the rotary motion round her own axis, which, at 
the equator, is at the rate of 17*8 miles in a minute. This motion 
pve« rise to day and night, and the apparent rising andsettina of 
the Btars and other heavenly bodies. 

The second, is the orbital motion round the Sun in a year. 
Which, owing to the Earth's axis bein»s inclined 23° 27' 19"'45 to the 
Inane of the orbit, causes the phenomena of the seasons. 

The third, is the motion round the common centre of irra- 
^tyof the Earth and Moon. This may be describeil asa«ub« 
tie physical movement, not easdy eusceptible of popular explana- 

The fourth, is the motion of the aphelion and perihelion points, 
round the ecliptic, in nearly 21,000 years. From this motion the 
Sun 18 successively vertical over different tropical latitudes, when 
the Earth is nearest to, and farthest from, the Sun, and when the 
»rtn»n of the Sun is greatest and least on the Earth, thereby 
uectinK most those latitudes over which the Sun is vertical when 
the Barth is in perihelion. 

The fifth, is a progressive diminution of the angle 28° 27' 19"'45, 
which the plane of the ecliptic makes with the equatpr, at the rate 
orS2" in a century. This motion narrows the tropics, which pro- 
bably were once much wider,— the diminution talcing place in a 
diDimlshing series, and being a necessary consequence of the 
rotarv ami orbiral motions acting against each other in different 
planes. The French aitronomers give the diminution of the 
Ob iquity 52" in a century ; Sir J. Herschel Kives it 48", Delambre 
W', Vince 64", Bessel 46"-7, the Indian astronomers 50", which 
Uprobably the true amount, being nearly the mean of all these. 
This would bring the equator and ecliptic to coincide in 168,900 
Fears ; it however, is what is termed a secular inequality, and 
Will correct itself in the course of ages. The arc actually travelled 
X 21% and the duration of the oscillation about 10,000 years. 

The sixth great motion of the Earth gives rise to the precession o f 
the equinoxes. By this motion the stars change their places, 
«ith reference to the months and seasons, and, in regard to 
them, make an entire revolution, at the rate of 50i seconds per 
innnm, or of the entire sphere in 25,816 years,— producing no 
mamlane effects, but merely a change in the view of the stars at 
pwticttlar seasons. 

The seventh, Is the nutation or libration backwards and for. 
Wttoe of the Earth's axis, of 18*6" in ISJ years. This motion 
wises from the varied direction of the forces or momenta of the 
sun, Moon, and Earth, in the different planes in which those 
forces are directed. 

At different distances within the Earth, or below the Earth's 
•w»ee, the weights of the same body will vary directly as the 
««tances from the Earth's centre. Thus 4 lb. weight at the 
Ruth's surface will become 8 lb. at one-fourth of the distauce 
^om die surface towards the centre, and 21b. at half the distance 
70m the surface towards the centre, and 1 lb. at three-fourths the 
'*wanc« from the surface towards the centre, and 01b. at the 
Motre. At different distances above the Barth*e»urfaee the weisbk 
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of a body will beinTersely at the tquaree of the distaneei tHOA 
the centre ofthtEattht so that a body Weighiilg 886olb<lit the 
surface of the Earth wouldj If reraored to 60 stfmi-diametere 
(being about the dlttance of the Moon from the Earth), weirii 
only 1 lb. If, however, it were remoyed Co the surftice of the 
Moon itself (instead of to a similar distance only), it would 
weigh lib. minus the attractive power due to the mass of the 
Moon. 

The Earth if accompanied by one satellite, the moon, the mass 
of which is jl.f that of the Earth (Henderson). The Moon per- 
forms her sidereal revolution round the Earth in 27 days, 
7 hours, 48 minutes, 11*461 seconds, and what is called her sy- 
nodical revolution (flrom the Sun to the Sun) in 29 days, 12 hours, 
44 minutes, 2*8 seconds ; she revolves from any meridian to the 
same again in 24 hours, 60 minotes, 28 seconds. 22*8 thirds ; her 
diameter is about 2160 miles, and her mean distance fh>m the 
Earth's centre, 238,888 mSes; her orbit is inclined to the ediptk 
at an angle of 5° 8' 40^ at a mean, the line of nodes of which orbit 
makes a retrograde motion throngh all the signs and degrees «f 
the ecliptic in 18 years, 218 days, 21 hours, 22 minutes, 46 seco«^, 
or about 9 minutes' daily motion. Her apogee makes a pro> 
gressive revrtntion through all the signs and degrees of Hkm 
ecliptic in 8 years, 810 days, 18 hours, 48 miDUtes, 58 secoads* 
As she always presents the same face to the Earth, it is eevlate { 
that she must rotate on her axis during the aame period whiA 
she occupies in revolving round our globe. A recent attempt ta 
deny this has simply amounted to the verbal quibble that t«n- ' 
Sng round an axis does not coDstitute rotation. 

Eclipses may take place either of the S«n or of the Moon. I 
Those of the Sun are caused by the ooaque body of the Moonj 
passina between the Earth and it ; while those of the Moon 
arise from our sateUite plunging iato the shadow cast by ^ 
Earth. 

In eighteen years there are usually about seventy ecllpaes^l 
twenty-nine of the Moon, for^-one of the Sun ; or nearly as two 
to three. Seven is the greatest number of eclipses that can occa 
In a year, and ttoo the feast. If there are seven, >lae may be ol 
the Sun, tto9 of the Moon. If there are only two, both must be of 
the Sun ; for in every year there are at least <we soUx edipaes^ 
There can never be more than three lunmr eclipses in a yesur. and 
In some years there are none at all. | 

Though the number of «olar eclipses Is greater mbniutelv thai 
of iMfurr, in the ratio of three to two, yet there are nM>re #«m« 
than setor eclipses visible in any particular place; becauae. whik 
a lunar eclipse is visible to an entire hemisphere, a solar ecupse ii 
only visible over a narrow strip of the earth. 

A lunar eclipse is visible to an entire hemisphere by reason al 
the larger shadow and greater proximity of the Earth, and tM 
consequent larger immersion of the Moon in its sliadow, whirh] 
far broader than the lunar diameter. A solar eclipse ia Ttaifl 
only to a particttlar part, because the Moon's shadow eovfl 
only a verv small portion of the Earth's surface, by reaaon of M 
*^"'B5!fr'? smaUness of the MM>n. , The limar shadow traT«ifl 
Earth at the rate ofaboiit 1880 miles an houf< 3 
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Central m total aolar eclipaea are phenomena tarelj obaenred ; 
for although there are about twenty-eixht such eclipses in ererj 
period of eifchteen years, yet the space orer which any one of them 
appears to be central is bi:^t a narrow belt of the Earth's enlight* 
ened hemisphere, nerer more than 180 miles wide. 

Smnetimes, thooRh rardy, throogh the reftractinK effect of the 
Earth*s atmosphere, the Sun and Moon are both so derated as 
to be at the same time visible aboTe the h<Nrison during the total 
eclipse of the moon. 

Jfars is next beyond the earth, and \% the first of what are called 
snperior planets ; it is known in the heavens by its dusky red 
appearance. Its sidereal revolution is performed in 686 davs, 
Ss hours, 80 minutes, 41 seconds ; its mean distance from the Sun 
is 139,812,226 miles ; iu diameter is about 4920 miles ; it makes 
a rotation on its own axis in 24 hours, 87 minutes, 2y'*62 seconds, 
its orbit being inclined to the plane of the ecUptic P 51' 6^*3. 
The mass of Mars is about one-seventh that of our Barth. 

JHeroid* or Minor Planet:— Betwttn the orbits of Mars and 
lupiter there are now known to revolve no fewer than 100 small pla« 
netery bodies ; to which the name of Asteroids has been given, 
but the term is objectionable. They travel in their orbits (which 
tetmect one another in a remarkable manner) at distances 
varying fh>m 201,274,000 mUes (Flora), to 812,787,000 mUea 
(Cybeie) Arom the Sun. Four of them -Vesta, Juno, Ceres, 
and Pallas—have been known since the beginning of the present 
eentury. the remaining ones have been discovered since the year 
1845; the names of Hind, Ooldschmidt, De Oasparis, and 
Lather figuring most frequently among the discoverors. 

Jupiter** orbit lies between those of Mars and Saturn. It la 
the largest of all the planets, its mean diameter being about 
n^SO miles. Its sidereal revolution is performed in 4S82 days, 
«t the distance of 475,688,149 miles from the Sun. Its axis on 
which it turns in 9 hours, 55 minutes, 21*8 seconds, is inclined 
to the ecliptic at an angle of 1- \V 52". The si«e of Jupiter ia 
yif nearly 1400 times that of the Earth. 



Smtum is next in order to Jupiter, and, omitting the pla- 
■etoids. is the sixth planet in the system, and shines with 
a pale leaden light. This is the most remarkable of all the 
planets, from its having several concentric rings and moons. 
ICa sidereal revolution is pe< formed in 10.759 dars, 1 hour. 



Satettitee Jupiter, 



lot Satenito. 
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hxindred timet laTRer than the Earth. The perloda and distances 
of hissateUites are shown in the following table :^ 

SatelUtet qf Satum, Mean 

Period. Distance Had. of Ti 
1 Mimaa 22h. S7in. 22<9s 

3 Encelados Id. 8h. SSm. 6-78. 4-Sl 

8 Tethys la. 2lh. 18m. 25-7« 6-M 

4 Dione Sd. 17h. 41m. 8-9s 6*83 

6 Rhea 4d. 12h. 25m. lO'Ss 9 55 

« Titan 15d. 22h. 41m. 25-2« 2214 

7 Hvperion 21d. 7h. 7m. 40-88 26-78 

8 lapetus 79<1. 7h. 64m. 40*48 64*85 

Saturn's bright rinjf consists of concentric rinjrs detached from 
each other, broadly arranKed into two. The innermost of these is 
1^ rimes as broad as the outermost. Ihe outermost h -s been 
seen suh<livided by Short, Sir W. Herschel. Quetelet, Captain 
Kater. and others. Durinx the vear 1850 a much fainter 
ring, between the inner one and the body of the planet, was 
smiultaneou>ly discovered by Mr. W. R. Dawes and Professor 
Bond, of Cambridge, U.S. This has since been careftilly 
observed by Mr. Lassell, Mr. De la Rue, and others— the first- 
named xentleman concurring with Mr. Dawes in the belief that 
it is itself divided. 

The remarkable disappearance of the ring of Saturn, in 1862, 
which was anxiously waited for by astronomers, tlid not patts 
without many valuable ouservations beinx made. In excellent 
telescopes, when the ring should have been quite invisible, it did 
not altogether disappear. Transiu of the shadow of the satellite 
T.un across the planet were observed by Dawes, Lassell, 
Lockyer, and others. 

Uranua Is the seventh planet in the system. It appears 
generally of a bluish white colour, and is rarely to be seen 
without the assistance of the telescope. It makes its sidereal 
revolution in 84 01 years; its diameter is generally taken at 
83,ii00 miles ; and its distance from the Sun is about 1 ,758,851,000 
miles. The inclination of its orbit is about-46 minutes, and the 
length of its day is as yet unknown. Seventy-t« o worlds of the 
sise of ours would be required to make up the ^lobe of Uranua. 
It is accompanied in its circuit round the Sun by seyersl 
satellites. 

Sir Wm. Herschel states that he saw six, but no observo' sine* 
his time has been able to verifv the existence of this number. 
Four satellites have, however, been observed, « ich a sufRcient 
devrree of accuracy to furnish the following elements of their 
orbits :— 

Satellitet of Uranua, Mean 
Satellite. Period. Distance Had. of tf 

1 Ariel 2d. 12h. 29m. 20'6«8 7-40 

2 Umbriel 4d. 8h. 28m. 8 00t 10*81 

8 Titania 8d. 16h. 66m. 81*80a. W92 

, 4 Oberon I8d. llh, 7m, Wfia^ Sg^M. . 
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There Kre two yery remarkftbl« peculiarities connected with 
these Batellites. Their motion is retrogradey and their orbits 
are inclined at an angle bf about 78^ 68' to the ecliptic, and in a 
idane whose ascending node is in about 165°. 

Neptune.— TrtvloiKlY to the discovery of Uranus, it had been 
conjectured by astronomers that certain perturbations in the mo- 
tions of Jupiter and Saturn, which could not be otherwise ex- 
plained, might be due to the action of some unknovrn planet ex- 
terior to them. In like manner, astronomers had been tor some 
time aware that the motions of Uranus could not be accounted for 
by the action of the known planets, and Mr. Adams* and M. Le 
Verrier, after examining the theory of this remote wanderer with 

Entcare, ascertained that the irregularities arose from an un- 
own body, whose exact position they were able to indicate by 
eidculation. This remarkable theoretic conclusion was Tcrifled 
on the night of Sept. 38rd, 1846, by M. Galle, at Berlin, the 

elanet bein|; found within 1 degree of the position announced 
y Le Vemer, and within 2 degrees of that assigned by Aoams. 
Thi* is undoubtedly one of the noblest achievements of 
modem times. 

Neptune is distant from the Sun 2,746,271,283 miles; its 
diameter 86,600 miles: inclination of its orbit to the ecliptic, 
1° 46' 59"; its bulk is that of 98 earths. Thus, during the year 
1846, the bounds of our solar system were nearly doubled. 
The planet received the name of Neptune, with the general con- 
sent of European astronomers. As yet; a single satellite only 
has been detected; it was discovered by Mr. Lassell, on 
October 10th, 1846. Its sidereal revolution Is accomplished in 
5 days, 21 hours, 2 minnt^es, 43 seconds ; longitude of ascending 
node, I7b^ 40'{?): longitude of peri-neptunium, 177' 8u' (?) ; 
inclination, 151^(7); excentricity, 0'10597 (7j ; mean distance, 
12 radii of Neptune. 



MASSES OP THE PLANETS. 



ITlat of the Sun being taken aa Unity. 



Names of Planets. 


Masses. 


Names of Planets. 


Masses. 


Mercury 
Venus . • 
Earth . 
Mart • • 


1 


Jupiter • . 
Saturn . • 
Uranut • 
Neptune . 


I 


4865751 
1 

401211 
1 

814760 
1 

2546247 


1047 

1 

assr 
1 

24900 
1 

18785v 



• Now Chb distinguished Director of the CtoilUridM Observatory 
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1 


0-88710 

0- 72388 

1- 00000 
1-52869 
5*20379 
9-58885 

19-18378 


In Earth's 

Mean 
DUtances. 


Mean DUta 


2 "S s i g "1 s § 
g '§ i § H § '§ 1 


In MUes. 


ncefrom Sun. 


eeeeeeee 

iiiiiili 


Eccentricity: 


/ If 

113 16 4 
146 44 56 
100 53 80 
283 51 84 
81 54 49 
128 629 
178 80 87 
886 8 58 


Mean 
Lonsitude 
1800, 
Jan.l. 




Longitude 
of 

Perihelion. 


1 H 

7 5 
82329 

151 6 

1 18 52 
229 86 

46 28 

1 46 59 


Inclina- 
tion of 
Orbit. 


/ // 
45 57 88 

74 51 41 

47 59 88 
98 35 45 

11156 7 
72 59 21 

180 6 52 


Ml 


=,? 


§ § 1 § § g s S 


jjiameter 
in 
Miles. 
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Comei9.~'piese smsu\jiT bodies differ so materially from the 
pianeU that it w difficult to institute a comparison between them, 
uniiice the planets, they are not confined to any particular zone, 
but appear m every quarter of the heavens, mmine in all direc- 
tion! ; they are, however, for Ibe moat Mrt, observed only in 
those p»t«of theirorbits which are nearftstthe Sun : and. indeed, 
It may be assumed that there are many thousands of comets 
belonging to the solar system, of which a large proportion never 
come sufficiently near the sun at perihelion to be seen from the 
c^th. When they first become visible, it is generally as a very 
ftmt speck of light; but on their approach to the Sun their bril- 
liancy increases, and the tail begins to show itself. They are 
generally brightfest at their perihelion, after which they fade 
until they become invisible. Of their physical constitution but 
little IS known, except that they con^t mattor in in eatcei- 
iively attenuated form, and in all probability are self lumlnoua. 

Comets revolTe round the Sun in orbits which are sections of 
* cone, elhptic, parabohc, or hyperbolic, as the case may be. 
Parabolic orbits are most numerous, then elliptic ones: of 
Comets revolving m hyperboUe orbits but few are known. 
•rethe*c8i&- periodical comets, the foUowing 

Name. Period Next 

years. return. 

Encke's 8 28 1871 Nov. 

Winnecke's 6-54 1869 June. 

Brorwn's 6-58 1873 Dec. 

gH*»/, ••• 1872 May. 

D'Anest's 6-6< 1871June. 

J«y« » •, 7-44 1878 June. 

Mechain's 18-66 1871 Oct. 

HiJley's 76' » 1912 



Notatida, 

A sidereal yea1^-the period of time in which the Earth makes 
one revolution round the Sun, in reference to a fixed star, = S65d. 
6h.9m.9'6s. 

An amomalistic year— the period which separates two successive 
perihelia, = S65d. 6h. 13m. 49-8s. 

A tropical year, in which the seasons are completed, = 865d. 
5h. 4Sm. 49'7s. 

The inclination of the ecliptic on Jan. 1, 1865, is 23° 27' 24'69» s 
and the mean annual diminution, 464^'. 

The diameter of the Sun at the Earth's mean distance* 

The constant of aberration, =a0'44:r' (W. Strove). 
Velocity of light = 184,000 m per s econd (about). 
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EQUATION OF TTMB. ^ 
Attronomera » with a viewof obtainlngaconTenlent and unifiKm 

* meaaure of time, have recourse to a mean solar day^ the lei^th 
of which Is ^qual to the mean or average of all the appaitot 

' solar days in a year. An imaginary Sun, called the mean sun, is 
conceived to move uniformly In the Equator with the real Sun's 
mean mtition in right ascension, and the interval between the 

, departure of any meridian from the mean Sun and its succeedinc 
return to it is the <luration ot ihe mean solar day. Clucks and 
chronometers are adjusted to mean solar time. As the time de- 
duced Arom observation of the true Sun is called true oTuppareHl 
time, 8(1 the time deduced from themean Sun, or indicated by the 
time-keepers which represent its motion, is denominated mean 
time. 

We cannot immedintely obtain mean time f^rm observation, 
but, ftrom an observation of the true Sun, with the aid of the 
equation ot time, which Is the angular distance in time between 
tlie (ideal) mean and the true Sun, we may readily deduce It. Sup* 

Jose the true Sun to be observed on the meridian of QreenwiA, 
an. 1, 1866, it would then be apparent noon at that meridian; 
the equation of time at this instant i» 8m. 37s., and, by the 

Jirecepi at the head of the column, it is " to be added to apparent 
imer hence it appears that the correspond! i.g mean time i* 
Oh. 8m. 87s. The sians + and — in ti.e following Table re- 
spectively mdicate that the *' equation " is to be added to or sub- 
tracted from apparent time» 



KgPATlOW OF TIMB AT AFFAaaWT WOX>W. 



Day of 
Month. 


Jan. 


Feb. 


March. 


April. 


May. 


Jane. 






+ 


+ . 


+ . 


+ 










M. S. 


M. 


8. 


M. 


8. 


M. S. 


M 


8. 


M. 8. 


1 


3 




13 


54 


12 


80 


3 62 


8 


4 


2 28 


8 


4 


54 


14 


7 


12 


5 


8 16 


8 


18 


3 9 


5 


5 


48 


14 


17 


11 


88 


2 40 


8 


80 


1 49 


7 


6 


41 


14 


25 


11 


9 


2 6 


8 


89 


1 27 


• 


7 


81 


14 


29 


10 


89 


1 82 


8 


46 


1 4 


U 


8 


19 


14 


80 


10 


8 


59 


8 


60 


40C 


IS 


9 


15 


14 


27 


9 


85 


28 


8 


63 


15C 






















+ 


15 


11 


49 


14 


22 





1 


"a 


8 


53 


Ift 


17 


10 


29 


14 


14 


8 


26 


81 


8 


50 


S6> 


18 


11 


7 


14 


8 


7 


51 


1 68 


8 


46 


1 1 


21 


11 


41 


IS 


49 


7 


15 


1 24 


8 


89 


1 87: 


28 


12 


13 


13 


88 


6 


S8 


1 48 


8 


81 


1 6S 


25 


12 


41 


IS 


14 


6 


1 


S 10 


8 


to 


3 W' 


27 


IS 


6 


12. 63 


5 


24 


2 80 




8 


3 43 


29 


13 


27 






4 


47 


3 48 


i 


5S 


S 8, 


81 


18 


46 






4 


10 


3 


87 
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KaUATtON OP TiUM^continued* 



D»y of 
Month. 


July. 




Sept. 


O 


Ct. 


Nov. 


* 






+ 










■ _ 




M. 8. 


M. 8. 


M 


8. 


M. 


8. 


M 


8. 


M. 8. 


1 


3 81 


6 1 





18 


10 


35 


16 


19 


10 41 




3 54 


5 53 





51 


11 


2 


16 


19 


9 54 


5 


4. 15 


5 42 


1 


30 


u 


88 


16 


16 


9 5 


7 


4 8> 


■ 5 29 


2 


10 


12 


13 


16 


iO 


8 It 


9 


4 54 


5 14 


2 


51 


12 


46 


16 


1 


7 90 


11 


5 11 


4 56 


8 


3-2 


13 


17 


13 


48 


6 23 


18 


5 26 


4 86 


4 


14 


18 


46 


15 


Si 


S 28 


15 


5 89 


4 13 


4 


56 


14 


IS 


15 


13 


4 31 


17 


5 .'>0 


8 49 


5 


89 


14 


88 


14 


50 


8 8! 


19 


5 59 


3 22 


6 


21 


15 





14 


24 


2 .HM 


31 


6 6 


2 54 


7 


3 


15 


20 


13 


54 


1 88 


28 


6 10 


3 23 


7 


45 


15 


37 


18 


21 


38 
+ 


25 


6 18 


1 51 


8 


26 


15 


52 


12 


46 


26 


27 


6 12 


1 17 


9 


17 


16 


8 


12 


8 


1 26 


3) 


6 10 


42 


9 


47 


16 


12 


11 


26 


2 25 


SL 


6 5 


6 






16 


17 






8 23 



TO DETERMINE TIIE TIME. 

Bp the Transit Instrument. 

The instant of the Sun's passing the meridian is the time of 
apparent uoon ; hence if we compare the Sun's passage over the 
meridian with a chronometer, and to the result apply the equa- 
tion of time with its proper sign, we shall obtain the error of the 
chronometer in mean time. Example :— The Sun was observed 
to pass the meridian at llh. 59m. 19s., the equation of time being 
+ iSm, 2:{s. ; required the error of the chronometer. Answer, 
14m, 4s. slow. 

In fixed Observatories, which are always fUmished with clocks 
showing sidereal time, the time of transit of a star as shown by 
the clock is compared directly with its tabular right ascension 
given in the Nautical Almanack^ the diflfejence + or — is the 
clock error in sidereal time. Example:— « Hydrse was observed 
to pass the meridian of Greenwich at Fh. 39m. 37'53s., the star's 
R.A. being 8h. 89m. 29'83s. : required the clock error. Answer : 
8-3 sees fast. 

To convert Astronomical Mean Time (a* used in the Nautical 
Almanack) into Mean Civil Time. 

If the f^ven hours exceed 12, add one to the number of days 
given for the day of the month, and the excess of the hours above 
12, called A.M., will be the civil mean time. 
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If the hours do not exceed 13, reeerre the number expressing 
the days fvr the day of the month, and call the given hour P.M. 

Thus March 1 day, 20 hours, SS minutes, astronomical Mme, 
means March 3nd, at 8 hours, 2S minutes, A.M., ciTil time; or 
SO hours, SS minutes, after the noon of March 1. 

To convert Time into are. 
Multiply the giTon time bT 15. the product will be decrees, 
minutes, or second*, at the foUo wing rates, applying proportional 
parts for fractions. 

15o = lhour; lo = 4minutes; |°=Sminntes; = 1 minute, fte. 

To ftnd the time qf the Meridian Transit of a fixed Star. 
From the R.A. of the star (increased when it is less than that 
of the Sun by 34 hours) talce the R.Ar of the mean Sun tor the 
day required, given at p. II. of every month in the Nautical 
Almanack^ under the head of '* Sidereal Time at Mean Noon," 
the remainder will be the sidereal time after mean noon, at wfaira 
the star will be on the meridian, and this may be converted into 
mean time by the aid of the table given farther on. 

St. Paul's is 3S*& seconds of time ^tat of Greenwich ; Dublia 
Observatory 25 min. 32 sec. W. ; Armagh 26 min. 85*5 sec. W. ; 
Edinburgh IS min. 48'6 sec. W.; Glasgow 17 min. W.; Parii 
Observatory 9 min. 20 68 sec. E. The most westerly point o( 
Ireland 41 min. of time W. 

The difference of longitude between Greenwich and Pads ii 
9 min. 20*68 sec. of time. 
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TABLE FOtt CONVERTING INTERVALS OF MEAN 
SOLAR TIME INTO BaUIVALENT INTERVALS OF 
SIDEREAL TIME. 



Houn. 


Minutes. 


Seconds. 


Honrs 


Equiva- 


Minutes 


Equiva- 


Seconds 


Equiva- 


of 


lents in 


of 


j lents in 


of 


lents in 


Mean 


Sidereal 


Mean 


Sidereal 


Mean 


Sidereal 


Time. 


Time. 


Time. 


Time. 


Time. 


Time. 




h m 8 




m s 




*• 




X V V oooo 




1 0*1'^48 


1 




2 


Q A 1Q<<71Qn 
Z U iV 7iaU 




2 0*8286 


2 






51 fl 9Q-R/t(ki. 




8 0*4928 


g 


^•min 








4 0*6571 








9 U W «o«t 








5*018' 


6 


6 &91388 


6 


6 0-9857 


6 


6-0164 


7 


7 1 8*9958 


7 


7 1*1499 


7 


7-0192 


8 


8 1 18-8518 


8 


8 1-8142 


8 


8 0219 


9 


9 1 98-7088 


9 


9 1*4785 


9 


9-0346 


10 


10 1 88*5647 


10 


10 1*6428 


10 


10-0274 


11 


11 1 48'4212 


11 


11 1*8070 


11 


110801 


12 


12 1 68-2777 


12 


12 1*9718 


12 


12-0329 


IS 


18 2 8*1842 


18 


18 2*1856 


18 


18-0366 


14 


14 2 17*9906 


14 


14 2*2996 


14 


14-0888 


15 


15 2 27*8471 


15 


15 2*4641 


15 


15 0411 


16 


16 2 37*7086 


16 


16 2*6284 


16 


16-0488 


17 


17 2 47*5600 


17 


17 2*7927 


17 


17-0465 


18 


18 2 57*4165 


18 


18 2*9569 


18 


18-0498 


19 


19 8 7*2780 


19 


19 8-1212 


19 


19-0520 


90 


20 8 17*1296 


20 


20 8-2855 


20 


20-0548 


SI 


21 8 26*9859 


80 


80 4*9282 


80 


80-0821 




22 8 86*8424 


40 


40 6-5710 


40 


40-1095 




28 8 46-6089 


50 


50 8*2187 


50 


50*1869 


M 


24 8 56'6654 


60 


60 9*8566 


60 




60*1648 
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. TABLE FOR CONTERTINQ INTERVALS OF SIDEREAL 
TIME INTO EQUIVALENT INTERVALS OF MEAN 
SOLAR TIME. 





MbmleB. 


Seconds. 


Houra 


— 1 






Seconds 


o . 


of 




of 


Icnts in 


of 


1(>nt* in 




Mean 




Mean 


Sidereal 


Mi»an 




Time. 


Time. 


Time. 


Time. 


Tim* 

me. 




h. m. s. 




m. 8. 




s. 


1 


59 50' 1704 


1 


59*8363 


1 


0-9978 


2 


1 59 40*8-t()9 


3 


1 596723 


3 


1 9945 


3 


3 59 SU'Sllii 


3 


2 .i9 5085 


8 


3-9918 


4 


3 59 ^'(»18 


4 


3 59'3447 


4 


3-9891 


6 


4 B9 10*852-a 


5 


4 59-1809 


6 


4-9864 


6 


5 59 l'0-:26 


G 


5 39 0170 


6 


5*9886 


7 


6 58 51'] 93] 


7 


6 58-8533 


7 


6-9609 


g 




g 


7 58-6894 


8 


7-9782 


9- 


8 58 31-5340 


9 


8 58 5256 


9 


8-9754 


10 


9 58 31-7044 


10 


9 58-3617 


10 


9 9737 


11 


10 58 11 •8748 


11 


10 58-1979 


11 


10-9700 


13 


11 58 3*0453 


13 


11 5S03tl 


13 


11-9673 


18 


12 57 52-21o7 


13 


12 57-8708 


18 


12-9645 


14 


1 : 57 42-:i^ri2 


14 


IS 57 '7064 


14 


13-9618 


IS 


14 57 3:'55(:C 


15 


14 57-5426 


15 


14'1*591 


16 


15 57 24-7i70 


16 


15 57'3788 


16 


15-9568 


17 


1ft S7 i^hxm 


17 


16 57 2150 


17 


16-9536 


18 


17 S7 


18 


17 57-0611 


18 


17-9509 


19 


18 66 5S'2384 


19 


18 56-8878 


19 


18-9481 


20 


19 56 43-4(188 


30 


19 56-7235 


30 


19-9454 


21 


20 56 a3'57ya 


30 


29 55-0853 


80 


29-9181 


22 


2t 56 2^*7497 


40 


30 58-4H70 


40 


89-8908 


as 


32 56 18-9201 


60 


49 61-8087 


50 


49-8696 


u 


um 4*000« 


60 


£9 50-1704 


60 


59-886S 
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from the. even th ml^gSjudi now re?^rred n""'^^'' « 
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▲ OATALOOITE OF INTEBB8TIKO DOUBLE AN 
MULTIPLE STABS, CLUSTBBS, AND N£BULiB. 



DOOBLK AWP MOLTIPLK STA>». 



Star. 


R.A. 1870. 


Om. 1870. 


Han- 


Distance Note 


irAnidrom«di» . 


B. 




M. 

MO 


8. 

66 


+ 




QQ 
90 


/ 

Q 


4i»ad0 


36. 







41 


b 


+ 


67 


7 


4 •ad7^ 


f6-9 : 700 y 
\ binary. 


a UruB Migorit 


1 


11 


17 


+ 


88 


37 


2^and9| 


18-4. 


yArietifl . . . 


1 


46 


23 


+ 


IS 


39 


4|»nd 6 


8-8. 


a Pitciom . • 


1 


66 


ifi 
ko 


+ 


2 


8 


6 and 6 


3-6. 


y An^broDdcdtt • • 


1 


66 


66 


+ 


41 


42 


3i and 6i 


( 10-8 r B I 
t doaU«. 


73 P 2 CM8iop«i» . 


2 


18 


22 


+ 


66 


40 


4|.7,ftnd9 


1*8 and 7-8. 


yOeti 


2 


36 


84 


+ 


2 


41 


3 and 7 


27. 


ifPertM . 


2 


41 


13 


+ 


66 


21 


6 andS^ 


2d. 


41 Arietit . 


2 


42 


19 


+ 


26 


43 


3, 18, 11, 9 


/ 16, 38, and) 
\ (aUfour 


saEridMii 


8 


47 


60 




3 


20 


6 and 7 


6'8. 


ePemI . 


8 


48 


7 


+ 


39 


37 


3iaiid 9 


8*4. 


rTAori . « 


4 


34 


26 


+ 


22 


42 


6 and 8^ 


68. 


UAurka. 
^0rioDi8 . 


6 


6 


56 


+ 


32 


32 


6 and 7^ 


14-6. 


6 


8 


17 




8 


21 


1 and 9 


9-5. 


23 Orionii . 

6 Orionit . • 


6 
6 


16 
26 


59 
22 




3 



26 
23 


6 and 7 
2 Mid 7 


63'8(Seodii^{ 


XOrionia . 


5 


27 


68 


+ 





60 


4 and 6 


4.5. 


i Orionif • • 


6 


zy 


8 




6 


69 


3|, 8^, 11 


11-2 andeO. 


rionk . 


6 


32 


13 




2 


40 


4, 8 and 7 


12 and 43. 


^ yjTlOmum • • • 


6 


84 


11 





2 





8, 6|, 10 


r 2-4, 66 (Saot 
I 114). 


Leporit . 


6 


30 


3 


— 


2i 


20 


4 andei 


93. 


12 Lynois . • 


6 


34 


44 


+ 


69 


84 


6, 64. 71 


17 and 8^. 


^OaBori • 


8 


4 


46 


+ 


18 


2 


6,7,and7A 


0.4 and 6-6, 


38 Lyncis . 

y Leonis . • 


9 


10 


44 


+ 


37 


21 


4 and 7} 


2 8. 


10 


12 


47 


+ 


20 


30 


2 and 4 


31. 


64 Leonis. 


10 


48 


84 


+ 


26 


26 


44attd7 


6.8. 


e Ursn Migoris 


11 


11 


16 


+ 


82 


16 


4 and6i 


2-2. 


I Leonis • 


11 


17 


8 


+ 


11 


14 


4 and7i 


2-8. 


SCorri . 


12 


23 


8 




16 


47 


8 and 84 


24- 1. 


y Virginia . 


12 


86 


6 







44 


both 4 


4 4(1866). 


13 Uftniun v6hav* 


12 


40 


67 


+ 


39 


1 


91. an /I AX 


20*1. 
















r 14 4 ; 


C UruB Mi^orit 


13 


18 


40 


+ 


66 


36 


3 and 6 


1 dHuut^ 


















iBoOtis . 


14 


11 


84 


+ 


61 


68 


4|and 8 


88. 


q BoAtia . 


14 


34 


86 


+ 


16 


68 


H and 6 


6-7. 


t Be 


14 


80 


16 




or 


87 







ABTSOHOMT 
DOUBLE AND MULTIPLE 8TARS-eomfatt«i. 



R.A. ie7ft 



De«, 1870. 



Dt»t>ne> Not»t. 



u. M. S. 

14 45 22 

14 69 81 

15 19 35 

16 28 SA 
15 34 29 

15 67 18 

16 67 52 
16 4 2C 
16 18 17 
16 17 47 

16 33 10 

17 2 39 
17 7 80 
17 8 4 
17 19 12 
17 29 86 
17 64 8 

17 68 62 

18 40 
18 40 17 
18 46 16 

18 49 45 

18 58 6 

19 25 88 

20 9 32 
20 10 60 
20 13 16 
20 13 42 
20 40 b8 

20 62 85 

91 16 4 

21 26 56 
21 88 16 
82 1 
28 92 7 
28 94 80 



+ 19 I 
+ 48 



S|Mid6| 
8 Mid 6 



+ 37 60| 4 and 8 

3 and 8 
5 a&d6 



+ 10 68 
+ 87 8 



11 

- 19 86 

19 7 

S5 16 
83 

63 11 

64 88 
26 93 
14 32 
37 16 

65 16 
2 56 
2 88 



4|uid7« 
8 Mid5i 
4 and 7 

4 and 

6 and 
6, 6), and 6 
4 and 4} 
4|aiid6i 
8i and 5^ 
4 and 6} 
both 6 
4 aiid8| 
4iaiid 7 



6«4. 

4-7. 

J 108: B 
( double. 
1-4. 
6-2. 

71: A also 
doable. 
13*6. 
40i B I 

doaUe. 
4. 
. 4- 

3-7 and 90. 

3 8. 



9180 
7i8 



+ 89 82 5,6^,6,54 
+ 87 88 



+ 83 12 



+ 4 1 

*- 4 13 

+ 87 41 

+ 46 20 

- 18 56 
+ 77 19 

- 16 11 
+ 15 89 

+ 3 47 

■+ 19 14 

+ 60 59 

4- 88 9 

+ 63 89 

- 041 
4- 67 45 



6 and 54 
(9, 5 (i.e. 
^▼ar.). 8, 
C8| and 9 
4|aDd5 
6 aDd7i 
8 and 7 
4,7#.6i 
8 and 4 
44 end 84 
34 and 7 

4 and 7 

5 and 74 

4 and 9 

8 end 8 
6, 6, and 74 

5 and 7 
4 end 
44-and 7 



644*3. 
-4-7. 
36. 
68. 
56. 
6-3. 

3-0 and 8*5; 

dist. A A » 
. 807". 
44. 



^46, 60,aad7. 

21-7. 
35. 
34-4. 

107 and 888. 
378. 
78. 
805. 
11-7. 
10 6: A alao 
doable. 

36. 
14. 

4*6 and 217. 
6-6. 
6. 

141. 
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CLUSTSUS AND NEBUUE. 



CoanelUUon. 


R.A.1870. 


Dee. 1870. 






36 33 


+ 


40 32 


TriMgnlom . 




1 SO 30 


4- 


29 69 


Peneat 




2 9 57 




66 32 


n Taori . 




8 39 45 




23 41 


Y Taori , 




4 12 22 




16 18 


faorat . . 




5 26 40 


+ 


21 66 


A.ariga . . 




5 27 43 


+ 


84 8 


Orioa 




f 28 63 




5 28 


Orioa 




5 29 6 




4 26 


A-nriga . 




6 43 46 




82 30 


Qmnini . . 




6 40 


+ 


24 20 


Cuioer • . 




8 82 46 


•I- 


20 26 


Oaneer 




8 41 7 


4- 


12 17 


CJrM Major 




9 44 89 


■f 


69 41 


CJraa Major • 




9 41 43 


■f 


70 28 


Hjdra . . 




10 18 31 




17 68 


CJrsa Muor 




11 7 9 




66 48 


Leo . . . 

Virgo , 
Coma Berenidt 




11 18 19 


+ 


13 41 




la 12 12 




15 8 




13 6 81 


•I- 


18 61 


Canea Venatioi « 




13 24 20 


+ 


47 61 


Canea YenaiCioi . 




13 36 7 


•I- 


29 1 


Libra . . 




16 11 67 


+ 


a 84 


Scorpio . , 




16 9 17 




22 89 


Heronlee . 
Ophiachoa 




16 87 2 


+ 


36 42 




16 40 29 




1 42 


Ophiaohoa • 




16 52 66 




29 54 


Berooles . , 
Bagittarioa 




17 13 15 


4. 


43 16 




17 54 28 




23 I 


Draco 




17 68 20 


4. 


66 37 


ClTpeas Sobiealdi . 


18 10 43 




18 28 


Clypeue Sobieakti 


18 13 7 


- 


16 13 


AntiQofis • 




18 44 9 




6 26 


Lyra . , , 
Valpeonla. 




18*48 48 


+ 


82 61 




19 63 64 


+ 


22 21 


Pegaaas . 




21 28 39 


+ 


11 86 


i-quwioa . 




21 96 43 




1 24 


Oepheaa . 
Andromeda • 




28 18 29 


4- 


60 62 




28 19 88 


4- 


41 40 


Oasaiopeia 




28 60 38 


+ 


66 60 



Notes. 



/The great nebula, i 
\ elongated elUpee IP lonj 
Large oTal neb. 40' ia diu 
Magnifloent duster. 
The Pieiadea. 
The Hyadea. 
The »'Crab"nebola. 
Claster. 

The great nebula. 
BriUiant field. 
Compact duster. 
Large duster. 
The duster Prasepe. 
Larffe duster. 
Bright elliptical nebab. 
Long narrow nebula. 
Bright planetary nel>als> 
Large plaujetaty nebols. 
Oval nebula. 
Large nebula. . 
Globular cluster. 
Spiral nebula. 
Fme globular clutter. 
Olobuar Cluster. 
Globular. 

Superb globular diitir. 
Globular cluster. 
Globular duster. 
Fine globular clutter. 
Trifid nebula. 
Planetary neb., bluish. 
Globular claster. 
The <* Siran"nebalt. 
Cluster. 

Annular nebula. 
The " Dumb bell" wbu 
Globular duster. 
Globular duster. 
Cluster. . 
Planetarj nebula. 
Fine dntter. _ 
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LUMINOUS METEORS. 

Shooting start, otherwise called luminous meteors, are star- 
like bodies, which on almost any clear night may be seen darting 
in various directions across the sky. 

Astronomers are now agreed that they are planetary bodies of 
very small size, rendered incandescent by friction in coming in 
contact with the Earth's atmosphere. 

The British Association some years ago appointed a committee 
to collect and digest observations of luminous meteors. Tliat 
committee published a paper of directions and suggestions, 
of which the following is an abstract:— 

1. Compare with tnagnitudes of stars, brightness of planets 
or diameter of Moon . 

2. State whether brightness increased or decreased during the 
appearance, noting colour, if any, in the head, trains, or 
sputs. 

8. Distinguish the kind of streak or train, whether continuous, 
bndcen, or afterwards becoming curved ; if stationary for many 
•eeonds, examine it with a telescope, if possible. 

4. State estimated duration of flight, and. as far as possible, 
precise time of disappearance, especially if larger than Venus at 
the brighest. 

5. Give the direction, as firom one star to another ; or the alti- 
tndes of appearance and disappearance ; and when crossing the 
observer's zenith, or moving horizontally, note especially irom 
what point of the compass to another it moved ; also length of 
path. 

6. Note any unusual peculiarity of path, as curved or serpen- 
tine ; or of form, as elongated or double ; or whether it burst. 

7. In case of the bursting of very large meteors, listen atten- 
tively for any noise for some minutes, noting the intervening 
time. 

8. In such cases, make special inquiry in the neighbourhood as 
to whether anything has been seen to fall. 

9. If many seen on any one night, state general condition of 
"ky. moonlight, hourly number of meteors, average length of 
path, and note the radiant point. 

10. It is desirable to make especial observations on every flne 
evening, Arom 9 to 10 p.m. in winter, and from 10 to 11 p.m. in 
summer ; and if on any night large meteors should be found to 
i>e more than usually numerous between these hours, to extend 
the watch on that night somewhat longer. 

U. Tlie days in each month most favourable for seeing meteors 
may be stated to be as as follows :— Jan. 2 and 15-19; Feb. 10 and 
19: March 1-4 and 16: April 20 and 26-80; May 18; June 6 and 
30{ July 17, 80, and 29; Aug. 8, 7-18, especiaUy 10; Sept. 10 
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Oct. 1^ and 16-S8 : N«T. IS-M, 1». », «»d 80 : Dec. «-14, wpefjj 
11 and 34 : at which time* it it very desirable to notice at accu- 
rately as potsible their proper direction as compared with tUt oi 
tlie Earth, in accordance with the inttructions noted in No. 5. 
To the British Association wa also owe the following :— 

TABLE FOR RECORDING OBSERVATIONS ON 
LUMINOUS METEORS. 



o — 

gig 



The use of which is greatty calcuUted to faciiitate methodictl 
9bservati<m. 



TERRESTRIAL MAGNBTISll. 

When a bar of steel has been magnetised, it hw "^eired, Ijwnj 
•ome mysterious cause, a tendency to assume a definite posmon 
with respect to the Earth. This force is but a directive one, 
that is, it neither bodily attracts nor repels the needle upM 
which it acte, but merely twists it, the direction in which it M» 
being subject to many changes. There is a secular ehaiige,u 
Tirtue of which the position of the needle 900 years ftineewM 
Tery different Arom its position at present; there are aanual tin 
dwy variations; there is a variation depending on the boar 
angle of the moon : and, lastly, there are the sudden and 
changes of direction railed magnetic storms. Dnriag am 
the needle otciUates rapidly and d^rifltovwiT bMk- 
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wards tnd forwarda; and. as has been proyed by Oansa and 
Sabine, these nutxnetic duturbances attack the needle at dif- 
ferent places at precisely the same moment of time. These 
changes are cosmical in their character, and are dependent upon 
the Sun, inasmuch as they obey a daily law. Th^ have also a 
much more interesting bond of connection with our luminary. 

Professor Schwabe, of Dessau, who has now for more than forty 
years been obsenring sun-spots, finds that these have a maximum 
period about every ten years— two of these periods being the 
)ears 1848 and 1859. General Sabine, having found that the 
Vgr^ate value of magnetic disturbances at Toronto attained a 
maximum in 1848, was not slow to observe that this was also 
Schwabe's period of maximum sun-spots ; and it was afterwards 
found, ftom the Kew observation*, that 1859, another of 
BchwM)e's years, was also a year of maximum magnetic disturb- 
tnce. This fact suggests the existence of some other great bond 
of onion between the different members of our system besides 
that of gravitation. There is some ground for believing that on 
one occasion our luminary was taken in the act of causing a 
magnetical disturbance, which is invariably accompanied by 
surone and earth-currents, and although we are quite in the 
dark with regard to the connection between sun-spots and dis- 
turbances, we may yet conjecture the nature of that bond which 
connects together magnetic disturbances, aurorse and earth- 
currents. A sudden increase of the Earth's magnetism will pro- 
dace an aurora and earth-current in one direction, and a sudden 
decrease of the Earth's magnetism will cause the same phe- 
nomenon—only in an opposite direction. Possibly, also, the 
Son, when creating a terrestrial aurora, creates also an aurora in 
his own atmosphere . 

Terrestrial magnetism causes the needle to decline to the E. 
or W. of the meridian, called variation, to incline Arom the 
horizontal, or if ^, and acts with a certain intensitj/ of power. 
Thete three elements vary in different places. 

In 1580 the needle was observed in London to vary 11°15' to the 
E. In 1667 it pointed due N. there. Between 1814 and 1820 it 
attained its maximum variation of 24° 18' to W since which time 
it has been diminishing. 

We give the following elements, as obienred at Kew and 
Lisbon at the beginning of 1864 : - 



Longitude .... 

Magnetic declination . 

dip . . . . 
Total magnetic force in Eng- \ 
lish units. . . .J 


Kbw. 


Lisbon. 


o / u 
18 47 W. 
51 28 6N. 

21 15 W. 
68 12 

10*8 


O / M 

9 8 19W. 
88 48 18 N. 
21 9 W. 
60 19 
9*7 
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To find the true north by means of a magnetic needle, In o ■ 
near London, the compass must be so placed that the north end 
of the needle points 21° W to the west of north. The north and 
south points of the dial will then be in the true meridian. 

At Yarmouth and Dover the variation is about 40' less than 
at London. At Hull and Southampton, about W greater. At 
Newcastle and Swansea, about P W greater. At Liverpod, 
about 1° 8(y greater. At Edinburgh, about 2° 5' greater. At 
Glasgow and Dublin, about S° 25' greater. 
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BOTANY. 



Thb foUowinR arrangement of the Vegetable Kingdom U that 
adopted by Professor Bentley (Bentley's Botany. Churchiirs 
Manuals), and is founded upon those of Jussieu, De Candolle, 
and Lindlev ; that of De Candolle being the basis. 

The Vegetable Kingdom is divided into two sab-kingdoms: 
Phanbkogamia, Flowbring, or Cottlbdomocs Plants ; 
and Crtptogam i a, FLowBBLBSS.or Acottlboonoc s Plants . 

I. The Phanerogatnia include plants which have evident 
flowers, and which are propagated by seeds containing an embryo, 
with one or more cotyledons. 

II. The Cryptogamia are those plants which have no flowers* 
and which are propagated by spores, and are therefore acotyle- 
donous. 

The PHANEROGAMI A are divided into two classes and other 
anb-divisions, thus 



CJmJLSB Z.-DICOTYLEDONES. In which the embryo Is 
dicotyledonous, the germination exorhiaal, the stem exogenous, 
the leaves with a reticulated venation, and the flowers with a 
^ll^ary or quaternary arrangement. In this class we have two 

DIVISION I. ^ngioapermia, in which the ovules are enclosed 
in an ovary, and are fertilized indirectly by the action of the 
pollen on the stigma. In this division we have four sub-classes. 

Sub-Class I. TJUUamiflortB ; that is, plants with flowers 
Qsually famished with both a calyx and corolla ; the latter com- 
posed of distinct petals inserted on the thalamus ; stamens hypo- 
genoua, or adherent to the sides of the ovary. 

Sub-Class II. CtUyci/lor^e.—Flowen having usually a calyx 
and corolla, the latter mostly with distinct petals, and inserted on 
the calyx ; stamens either perigynous or epigynous. This sub- 
^tss has two sub-divisions. 

1. PerigytuB, in which the calyx is free, or nearly so ; the 

stamens usually perigynous, and the ovary superior. 
S. BpigyfUBt in which the calyx is more or less adherent, an4 
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SuB.Ci.1.88 III. CoroUhtone.-^Vlciwen haiiiig both m ealyz 
»nd corolla, the latter with united petals ; stamens inserted on 
the corolla or ovary, or Aree and arising firom the thalamus. Of 
this nub-class we have three sub-divisions. 

1. Bpigynmi in which the calyx is adherent, and the ovary 

consequently inferior. 
8. Hvpcgtaminem } in which the stamens are inserted into 
the thalamus, and do not adhere to the corolla; ovary 
superior. 

8. Bpipetala^ or BpicorotUe; in which the corolla arises firom 
the thalamus, and has the stamens attached to it; ovary 
superior. 

Sub-Class TV. MonocMamvdete. or M}etale^. ^ T\owtn 
«tther having a calyx only, or without both caqrx and corolla. 

DIVISION II. Oifmnospermia; in which the ovules are naked, 
or not enclosed in an ovary, and are fertilised directly by the 
action of the poUen. 



CXiASS ZZ,-MONOCOTTLEDONES; in which the em- 
bryo IS moooco^edonous, the germination endorliisal, the stem 
endogenous, the leaves usuaUy with a parallel venation, and the 
flowers with a ternary arrangement. In this class we have three 
sub-classes. 

Sub-Class I. D<c^op«n«.— Leaves with a reticulated vena- 
tion, deciduous ; rhisome and root, with the wood arranged in a 
concentric manner ; floral envelopes verticillate. 

Sub-Class II. Petaloide^f or PToWcte.— Leaves with a parallel 
venation, ];)ermanent; floral envelopes (perianth) verticillate, 
and usually coloured, rarely scaly, sometimes absent. This 
sub-class has three sub-divisions:— 

1. JSpigjpuBf in which the flowers are utnilly hermaphrodite, 

the perianth adherent, and the ovary laferlor. 
9. HppogwMBi in which the flowers are usually hermaphro- 
dite, the perianth firee, and the ovary superior. 
8. JHeline»{ in which the flowers are usualtar unisexual, the 
perianth oither absent or consisting of a few scales. 

Sub-Class III. C/uma^tftf.— Leaves parallel, veined, perma- 
nent ; flowers glumaceous, that is, having no proper perianth, but 
consisting of imbricated bracts. 

The GRTPTOGAMIA eonsCitute a dass by themselves; thost— 

O&ASS ZXZ. ACOTTLEDONES are those plants whhsh 
are propagated by spores, and are therefore acotyledonous, and 
have an indefinite or vague germination ;■ the stem la either pre- 
sent or absent; in the former ease, when woody, it is actoge- 
nous; the lesvesare also eitberabsent or prestnti in wbkh latter 
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cue the reins are forked ; they have no true flowers. This has 
two sab-dasses:— 

Sub-Class I. ^crogena.—FlmU with the stems and leares 
distinguishable, and possessing stomata. 

SuB-CbAS» 11.— Thanogetue.—FlantB with no distinction of 
teois and leaves ; stomata absent. 

The following is a tabular arrangement of the foregoing 
system 

VEGETABLE KINGDOM. 

SvB-KiifODOM l.—Phanerogamiat Cotpledone», or Flowering 
Pionta. 

ClaASS Z.-DICOTYLEDONES. 
DiYisioN l.—Angio8permia. 
Sub'CkuM 1. Thalamiflorse. 

2. Caiyciflorse. 

1. Perigynse. 

2. Ei^gynse. 

8. CoroUiflorse. 



4. Monochlamydese. 
Division i,—Gym7iospermia, 

CltABS ZZ.-HONOCOTYLEDONE8. 
Sub- Clou 1. Dictyogense. 

8. Fetaloidese or Floridse. 

1. Epigynse. 

2. Hypogynse. 



S. CUumacese. 

Sub- Kingdom 2,—Cryptogamiat Jcotyledone», or FlowerUat 
Hants, 

C&AS8 ZZZ. COTTLEDONBS. 
Snb'CHutl. AcTOgense. 

TlMllORenas. 
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TheTegetableproduetiontof the Alps arranffe themaelvet in 



belts, the limits of which are strictly defised 
temperature, 

Orange, olive, & flg- trees | The chestnut 

do not pass theheight of 1000ft. The oak 
The vine .... 1600 1 The pine 

Heath, furze, &c., reach the line of perpetual vegetation, which 
may be placed on the N . face at 8700 ft., and on the S. face at 
9700 ft. 



f elevation and 

. 2800ft. 
. 8800 
. 6500 



BUILDING. 



Bricklaying. 

One statute bricTt is 8} inches long, 4J inches wide, and In Aw 
thick; it weighs about 41b. 15 ounces; 16 bricks to each toot of 
rciluced brickwortc ; 7 bricks to each foot superficial of maric facmx 
laid Flemish bond, and 10 bricks to each foot superficial of gauged 
arches ; 272 superficial feet, or 506 cubic feet, make one rod of re- 
duced brickwork of the standard of U brick thick. o«-M- 

To reduce cubic feet to the standard thickness, multiply by Sana 

^^Iso stock'bricks weigh 1 ton, and 1 rod of brickwork weighs IS 
tons, 500 bricks make 1 load. 



AftBAS. 



No. of Bricks required to build a Wall of the 
Tl ' 



Half 



riiickness of 



Brick. 1 Brick. H Brick. 2 Bricks. 2i Bricks. 



I square foot 

t ditto . . 
8 ditto . 

4 ditto . . 

6 ditto . • 
6 ditto . 
7ditt6 . 

8 ditto . . 

f ditto . . 



5-5147 
11-0204 
16-5441 
22-0588 
27-5785 
88-0882 



44-1176 



11-0294 
22-0.-88 
83-0882 
44-1176 
55-1470 
66-1764 
77-2058 
88-2852 
99-2646 



16-5441 
83 0882 
49-6828 
66 1764 
82-7205 
99-2646 
115-8067 
182-8528 
148*8969 



22-0588 
441176 
66-1764 
82-2355 
110-2940 
182-35-28 
154-4116 
176-4704 
198'5293 



27-5786 
55-14'/0 
82-72(fi 
110*2940 
187-8675 
165-4410 
193-0145 
220 5880 
248*1615 



Application, 

The left-hand column contains the number of superficial feet 
in the wall to be built; the adjacent columns show the number 
9 J bricks'*^'**'*^ "^"'^^ * ^ ^^^^^ thicknesses J, 1, IJ, 2, and 
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Although the left-hand column only exhibits the number for 
Onltfl. the nimiber for tens, hundreda, and thousands may be 
found by bringioK forward as many of the decimals to the whole 
number of bricks as the number required to be found is removed 
from the unit's place. 

ExAMPLB 1.— Required the number of bricks necessary to 
build a wall 2 bricks thick, containing an area of 9 feet ? 
Answer, 9 will require 198. 

EzAMPLB 2.— Required the number of bricks necessary to 
build a wall 1 brick thick, containing an area o( 5,760 feet? 
5,00i) wUl require . . 65,147 
700 .. .. 7,720 
60 ..661 

5,760 .. 63,528 Ans. 

CiMBifT.— One barrel of cement is 5 bushels, and weisrhs 5 cwt. 
One rod of brickw ork in cement requires 36 bushels or cement, 
Uid 86 bushels of sand . 

One yard, or 9 superficial feet, of 1} brickwork in cement re- 
nires about ^ bushels. 

One yard superficial of pointing to brickwork in cement re- 
Qirea about of a bushel* 

One yard square of plastering in cement requires | of a bushel. 

Cakpbntrt.— 64 cubic feet of fir, 39 cubic feet of oak, 60 cubic 
et of elm, or 45 cubic feet of ash, make 1 ton. 
600 feet superficial of 1 inch plank or deal, 400 of IJ inch, 800 
I 2 inch, 170 of 8^ inch, 240 of 2^ inch, 200 of 8 inch, or 150 feet 
' oerficial of 4 incli plank of deal, make lload. 
fattens are 7 inches, deals 9 inches, and nlanks 11 inches broad. 
OO feet superficial moke 1 square ot boarding, flooring, etc. 
cubic feet make 1 load of timber, 120 deals make 1 hundred, 
undred (120) 12 feet 3 inch deals, 9 inches wide = 59 loads of 
iber, each deal containing 2 feet 8 inches cubic. 

24 ten feet boards at 5 inch gauge. 
20 ditto 6 ,, 



17 


ditto 


7 


16 


ditto 


8 


IS 


ditto 


9 


12 


ditto 


10 



i+ 2 feet 6 inch) will finish a square. 
twelve feet boards at 5 inch gauge, 
16 ditto ( + 4 feet superficial) at 6 ditto, 
14 ditto (+ 2 feet ditto) 7 ditto, 
12 ditto (+ 4 feet ditto) 8 ditto, 
11 ditto (+ 1 foot ditto) 9 ditto, 

or 10 ditto diUo, 10 ditto, 

will finish 1 square, 
twelye feet deals to I square wroughffloor. 
1 ditto to 1 ditto rough flooring, 
twelve feet battens to 1 square wxought flooring, 
leals 12 feet long and 2J inches thick =« 1 ton. 

Digitized by Google 



80 



BUILDING. 



Mastic— One cwt. of mMtic and 1 gallon of oil wiUcoTerfrom 
S to 8i yards superficial, | inch thick. 

TABLE TO MEASURE ROOMS FOR PAPER. 



Heightinfeet 
Arom Skirting 
to Cornice. 



MeasorlB round the Walls in feet, including 
Doors, Windows, &c. 



^ under ^ 

h " I 

9 „ 9| 
„ 10» 



8286 40 



11 



» 11* 



4448S 



8 910 



56 60 
7 8 



10 

10 

1011 



68 72 76 80 84 B8 



910 
1010 



12181814 



10 

11 U 
12 
1212 



ISU 
15 



92(96 100 
1112 14 
1218 13 

1813 14 

1814 14 
1415 15 
1515 16 
1616 17 

161617 18 
161718 18 



Bjeplanation.—Findtht height of theroom between the skirting 
and cornice, in the left hand column, and the nearest figures to 
the measure round the walls, on the top line ; the figures where 
the two lines would cross or meet will snow the number of pieces 
a room will require. Thus, a room not exceeding 60 feet round 
the walls, and not exceeding 8 feet between the skirting and cot- 
nice, will take 8 pieces. The space occupied by windows and 
doors mustinyariably be included as part of the measure round 
the walls. 

Papbk Hangings.— Apiece of paperis 12 yards In length lod 
SI inches wide, containing T square yards, or 68 feet superflcii& 
It is customary to allow 1 piece in 7 for waste. 4^ square yarn. 
1 French piece. A dozen of borders is 12 yards, or 86 feetflW^ 
To find the number of yards running, or pieces of paper there an 
in a superficial quantity .—divide the number of superficial fM 
by 5 ; this will give the number of yards; and the yards dividef 
by 12, will give the number of pieces. If there be any on 
yards, they are considered and.charged as 1 piece. 

Digging.— 24 cubic feet of sand, or 18 ditto of earth, or 17 ditto 
of clay, make 1 ton. 

One cubic yard of solid gravel or earth 'contains 18*57 upheaved 
imperial bushels before digging, and 27 heaped bushels when di^ 
Twenty-seven heaped bushels make 1 load. 

WxLL-SiNKiNG.— Number of gallonb of water for each fo«t is 
wells of the following diameter:— 

8 feet, 4405 gaUons. 7 feet , 289*88 gallons. 

4 78*81 „ 8 81.S28 „ 

K 12BM „ 9 a98*4« „ 

• 176-2 „ 10 489*4$ ,1 
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UomTA«.— 1 hondrnd of lime contains 25 striked bushels, or lOr * 

Mcks, If a measure, 8 feet square and 8 feet 1 inch deep. 

One chaldron ot lime is equivalent to 58*65 cubic feet, or rathei 
more than 2 hundred weii^ht. 

lfi>57 heaped bushels, 2 1 - 03 striked bushels, or I cubir vd, is a 
sm^load of Muad, mortar, &c. 

^Onerodof brickwork requires 27 bushels of chaX. ume, and 8 
kiads of road drift or sand, or 18 bushels of Dorking, Mersham, 
and Guildford stone limes, and 3^ loads of sand. 

Half a hundred of lime, with a proportionate quantity of sand» 
WiUmal^e 1 lo;id ol mortar. 
A hod of mortar is 9 x 9 bv 14 inches. 
Vwo hoda azc equal to 1 bushel nearly . 
lI^M»«ftT«->One ton of Portland stone is 16 cubic feet. 

Ditto Bath 17 m 

Ditto Yorkshire „ 15 „ 
Ditto Granite 12| !, 

Ditto Marble „ IS^ 
Cos. Ft. ^ . 

14*885 of iMi,Tlng«to&e . . . Iton. 
IS-SOSofigninite . . • . ditto. 
IS'OTO of marble . • • . ditto. 
]S*874 of chalk .... ditto. 
11*373 ortimestone .... ditto. 
64*000 of Honduras mahogany . . ditto. 
51*65 of Man Forest flf . . . ditto. 
51*494 of beech • • . . ditto. 
97*763 of mtttflt ~ .... ditto. 
47*151 of asluidBantxie oak • . ditto. 
4S*066 of Spanish mahogany . . ditto. 
W*305 of English oak . . • ditto. 

SmeATOJV's BulLBSft'S POCKST MAMOAIm 

PlAinBiNG.— Three hundred of lime, 4 loads of sand, and M 
baahels of hair are required for 200 yards of render set. 

Four and a half hundred of lime, 6 loads of sand, 15 busheb «l 
hair, and 2 loads of laths and nails, for 270 feet of lath plaster set. 

One bundle of laths and 5 hundred of nails will cover 4i yards 
BWBrllcial. 

Fifteen cubic feet of York paring, or 17 cubic feetof Bath paving, 
Ma^lton. 

FiiMTiLiNO.— One is IS^ inches long. Hinch wide, and flMk 
'^-'^i weight 4 lb. 11 oz. ! 1000 panties weigh 4S ewt., and 1 
of pantiling weighs 7i cwt. 

10 inch gauge, 1 square requires 180 tiles. 

11 ditto .... 160 ditto. 
U ditto .... 150ditto. 

F&AlN TiLiKG.— One plain tile is 10| inches long, 9k inches 
vide, and | inch thick, weight about 2 lb. 5 os. 

1000 plain tiles, weight 21 cwt., and 1 square, weight about 14^ 
m, AootUes make! load. 

€ inch gange, 1 square contains 760 plain tiles, 
tt dhto . . . . . 700 ditto. 

^ ditto 660 ditto. 

ditto 576 ditto. 
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' Laths.— IS ptatne laths 10 feet long » 1 bundle. 

1 plain tUe lath is U inch wide and llnch thidu 

100 Dlain tile laths 6 feet long, or 196 ditto 4 feet k>nc, or 167 
ditto 8 feet Ions, or 500 feet runniiiR of any length, make a bundle. 

80 bundles or plain tile laths make 1 load. 

1 fathom of lath wood is 6 feet long and 6 feet high. 

1 bundle of laths is used for 1 square of tOing. 

Paying.— One paving brick is 9 inches long, 4) wide, and li 
Inch in thickness; weight, about 8 lb. 18 oz. 

One foot paying tile is 111 inches square, and U thick ; weight, 
about 121b. 4 OS. 

One ten-inch paving tile is 9| inches square, and I inch thick; 
weight, about 8 lb. 9 oz. 

One yard of pavinic requires 86 stocks laid flat, S3 on edge : 86 

{•aving bricks Ui.X flat, 82 on edge ; foot tiles ; 18 ten-inch tilea; 
40 clinkers on edge, 125 laid flat, or 186 laid herring-bone. 

Slating.— Slates are sold by the "great hundred;'* 100 o( 
slates should therefore be 120. 

One square of slating will require of Westmoreland slates ball 
a ton, of Welsh Rags flrom S to 1 ton, Tavistock slates abo<tf 
860, Ladies slates about 806. Countesses ditto about 200, ni 
Duchesses ditto about 110. The last three will weigh from 6 cwt 
to ^ cwt. per square. The average sizes of slates are as follows :- 





Dim'easions. 


Weight. 


Price per Ai. 
of 1260. 








T. C. 

8 10 




#. d. 


Prineeues . . 


24 by 


14 


9 


5 


Duehe»MS . 


24 ... 


12 


3 


8 


6 


Small I>uchet««t 


22 ... 


12 


2 15 


• 


10 


MarehioiMStes . 


2t ... 


11 


2 10 


• 


• 


Counten«* . 


20 ... 


10 


2 


8 


7 « 


Wide VUeountewen . 


IS ... 


10 


1 15 


8 


15 


Viscountesses « 


18 ... 





1 10 


a 


5' 


Wide Lsdies 


16 ... 


10 


1 10 


8 


5 


Ladies .... 


16 ... 


8 


1 6 


2 


10 


Small Ladies • 


14 ... 


8 


I t 


1 


11 


Ditto .... 
Doublet . . . 


14 ... 




1 


1 


2 


18 ... 


u 


15 





16 


Headers . 


14 ... 


12 


1 \ii 


2 


10 


Ditto .... 


14 ... 


10 




1 


10 



RuLi FOK Dktiation vkom Lbysl.- Let E represent 
eieviition-of the tangent line above the true level in feet ana d 
of a foot, D the distance in miles, then B =| D • . . 

This gives 8 inches for a distance of one mUe, and i a Tery I 
approximation when thedistance does not exceeil 8 w 8 MU4 
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CHEMISTRY. 

Wb timtt that the AiUowinjr tables, taken, for the most part, flrom 
Pownes* Chemistry, and Mr. Watt's maenilicent Chemical Dic- 
tionary, now in coarse of publication, will be found amonx the 
most convenient information on this subject that it ia possible for 
ns to gite in a handy»boolc like the present. 



ATOMIC VOLUME, 

Speei/le eo/time, eqteivalentwhme, moiecular volume, 

: occupied 
d is there- 

^ _ _ j divided by 

the weTght of a unit-volume ; that is, by the spedAc gravity s 

, atomic weiftht, 

Atomie volume « rr. . ■ 

* specific gravity. 

As the atomic weights, or multiples thereof, represent the pro" 
portions in which bodies combme by weight, so likewise do tb® 
atomic volumes, or multiples thereof, indicate the proportion^ 
in which they unite by volume, thus : the atomic voliima of 

2. we 
form 



iodine being t^-U •= 25-7, and that of silver - = 10-2. we 
infer that 25'7 vols, iodine unite with 10*2 vols, silver to roi 
iodide of silver, Ag.I. 



ATOMIC WEIGHTS. 

We owe to DaUon (180i) the establishment of that great Drin- 
ciple in dhemistry known as the law of combination in definite 

and multiple proportions. He showed that a particular number 
mipht be selected for every element, in such a manner that the 
proportions by weight in which any two or mo ri; elements com* 
hine witli one another should be alwayn in the ratios of their 
respective numbers, or of different multiples of those numbera. 
And he accounted (or this law by supposing that the elemei^ 
mitte with one another atom to atom, tuid that the proportt^ui 
ti amber accorded to each particular element expresses the relo^ 
iive weight of its atom. Hydrogen, being the lightest substance 
in nature, was at once chosen by Dalton as the unit in his scale of 
atomic wci{£hts ; and the weights of the atoms of other elements 

by ascertaining, directly or indirectly, the 

ttai of tlMM el«ment» which tutite- titMr wltit 
XoM^ ^ ^tiuuitity or som^ other «liiiiieBt 
O 2 
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which nnilM with 1 pint oThydrogen. Bnt muxf diemtets, who 
•peedilT acknowledged the troth ot Dalton't laws (rfeombinatloo, 
fefoMd to admit the atomic doctrine which he had deduced there- 
Ikom. Among those was Davy, who introduced the word propor- 
tion as a substitute for Dalton's word atom, conceiving the use 
of the latter word to be objectionable, as involving a theoretical 
assumption. At the present day the word atom is most generalhr 
employed by chemists ; but, while some use it in its strict Dal- 
tonian materislistic sense, others use it, in an abstract sense 
only, to express the smallest indivisible combining proportion 
of a body, and consider the proportional member of a body 
as an ultimate or unexplained property pertaining to it. Dal- 
ton's symbols were speedily replaced by those now in use, 
which represent the abbreviated names of the elements. Every 
audi synabol is used to express one atomicproportion of its par- 
ticular element. Thus, CI. stands for 85*S parts of chlorme, 
Na. for 2S parts of sodium, and As. for 75 iMurts of arsenic, as 
compared with 1 part by weight of hydrogen. Every compound 
body, being composed of two or more elementary atonu, is »- 
preued by an allocation of symbols. Thus, conunon salt. <tf 
chloride or sodium, is represented by the formula Na. CI., wbidi 
implies a compound of 88 parts, or 1 combining proportion of 
sodium, united with 85*5 parts, or 1 combining proportion of 
chlorine. Again, Tri-chloiide of arsenic is represented by tiie 
formula As. Cl>., which implies a compound of 78 parts, or 1 com- 
bining proportion of arsenic, united with 106*5 parts, or 8 eom* 
bining proportions of chlorine< 

7%e proportional number or atomic weight of a compound 
body i* the sum of the atomic weights of its conatituentt. 
Thus, the atomic weight of chloride of sodium is, oS'b, and that 
of trichloride of arsenic 181'5. 



ATOMIC TOLUMBS AND WEIGHTS OF ELEMENTABT 
BODIES. 



Name. 



Sym- 
bols. 


Atomic 
Weights. 


Atomic 
Volume. 


Al. 


16'75 


5-8 


Sb. 


ISO'S 


17-9 




m 




As. 


75 


ISNI 


Ba. 


«8*« 




Bi. 


no 


a^9 


B. 


11 




Br. 


80 


95*8 


Cd. 


86 


6*8 


Cs. 


194 


Ca. 


90 


19-6 



Aeeordingto 
Experiments by 



Aluminium . 

Antimony . 

Arsenic . . 

Barium . . 

Bismuth . . 

Borax. . . 

Bromine . . 

Cadmium . 

Caesium . . 

Calcium , . 



Dumas. 

Schneider. 
Dumas. 

Pelonze, Bertdius.^ 
Marignac, Pdonse. 
Dumas. 

Benelios, Oomas. 
Mariraac. 



Erdmann and lfir> 
. chand. 



Digitized by Google 



CHIMISTST. 
ATOMIC V0LUMB8 AND WEIGHTS— «oii*<n««rf. 



85 



Name. 


Sym- 
bols. 


Atomic 
Weights. 


Atomic 
Volume. 


Carb«n . . . 


C. 


13 


f 8*4 

1 5*3 


Cerium . . . 


Ce. 


48 


■~~ 


Chlorine . . . 


CI. 


SS'S 


36*7 


Chnmiium • * 


Cr. 


26-3 


S-8 


Cobalt . . . 
Columbium, or 
Niobium 


Co. 


39-5 




Cb. 


•7*6 





CoDDer fCU'l 

Dtdrmiom . . 
Ert>ium . . . 


Cu. 


Sl'7 


8*8 


Di. 


4B 




E. 







naorine. . . 


F. 


19" 


— 


Gluciiiiam • • 


Ol. 


f 4-7 
1 7*0 


3*3 


.... 


Au. 


196 


10*3 


Hydrogen • . 


H. 


1 




lofiom « • • 


In. 






Iodine . . . 


I. 


IW 




Iridium . . . 


Ir. 


96*6 


4*5 


Iron . . . . 


Fe. 


28 


8*6 


Laothanium . 


La. 


46 


— 


Lead /Plum- ^ 
bum) . . J 


Pb. 


10S*6 


9-3 


UUiium . . . 


Li. 


/6'6 
l7-0 


11-9 


Magnesium • • 


Mg. 


18 


6*9 


Muganeae . . 


Mn. 


87*6 


8*6 


Mereurj . . . 


Hg. 


100 


t'A. 
7 * 


Mtdybdennm . 


Mo. 


r46 

148 


5-8 


Nickel • • • 


Ni. 


(99 
t29'6 


8-4 


Niobium, see 








Colnmbium 








Nitrogen . . . 


N. 


14 




Oimium . . . 


Oa. 


100 




SSSSiun 


O. 
Pd. 


16 

- 5S 


4^6 
fl6-8 


PhoapboruB 


P. 


61 


I lB(^izecl 



According to 
Ezperimenta by 



Stas, 
and 



Dumas and 

Erdmann 
Marehand. 
Marignac, Hermann. 
( M«rignac, Penny, 
Maum6n6, Bene- 
. llus, Dumas. 
Peliaot, Berlin. 
Dumaa. 

H. Rose. 

/Erdmann and Mai- 
\ chand. 
Marignac. 

Lonyet, Dumas. 
Awdejen. 

Lerol, Berselius. 

(Dumas. Erdmann, 
Marcnand. 

Marignac, Dumaa, 

Berseliua. 
Svanberg and Nor- 
lin,Maum6n^,Brd. 

^ mann and Mar< 

I chand, Beneliua. 

Dumas. 

Marignac, Bendiua. 
f Froost. 
I Mallet. 

Berselius, Dumaa. 
Berselius. 

r Erdmann and Mar- 
i chand. 

rSvanberr and 

Struve, Berlin. 
.Dumas. 

{Schneider, 
Dumas. 



rPelonce, Marignac, 
X Penny. , 
Berseliua, Fr^my. 

Berselius. 
SchTOtter. 
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ATOMIC VOLUMES AND WElQWTB'-cofUinu^i, 



Name. 


Sym- 


Atomic 


Atomic 


According to 


bols. 


■veiguu* 


Volume. 


£xpenments by 


Platinum . . 


Pt. 


99 


4*6 


Berzeliua, Andrews. 


Potassium (Ka- 
iium) 


K« 


f89 


450 


CMarixnac, Fr^y, 
J Maum^n^. 
IStas. 


Eliodium . . 


Rh. 


104 


4-7 


Beraelius. 


Rubedium . . 


Rb. 


85-4 






Rutlienium . 


Eu. 


104 




Clans. 






fl8-4 
116*4 


( Berselius, Saoc. 


Selenium . . 


Se. 


79 


i Erdmann, aad 
I Marchand. 


Silicon . . . 


SL 


S8 


11*3 


Dumas. 


Silver (ArRen- 
tum) • • . 


Ag, 


lOS 


10^ 


rMariKnac, Han- 
< m6n6 Penny, and 
I Beraelius. 


Sodium (Na> 
trum) • • • 


Na. 


2S 


asT 


r Penny, FeLomce, 
1 Dumas. 


Strontium * • 


Sr. 


48*8 


17*3 


Dumas. 








f 15*3 


/ Erdmann and llar> 


Solphor . . . 


S. 


83 


1 chand. 






Strove, Dumas. 


Tantalum . . 


Ta. 


87-6 


— • 


H. Rose. 


Tellurium . . 


Te. 


128 


20*6 


V. Hauer. 


Terbium . « . 


Tr. 








Thallium . . 


Ti. 


204 


— 




Thorium • . 


Th. 


59*5 


— 


Beraelius. 


Tin 


Sn. 


flW 
1118 


16*3 


/ Mnlder,Vlaanderen, 
1 Dumas. 


Titanium • .. 


Tit 


50 




Pierre. 


Tungsten or\ 


Tn.or 




it 


r Schneider, Bix^, 


WoIAramium J 


W. 


{« 


1 Damaa» 


Uranium . . . 


U. 


60 


8*8 


P^ligot. 
Beraelius. 


Vanadium . . 


V. 


68<5 




Yttrium . * . 


Y. 








Zinc . . . . 


Zn. 




4v8 


A. Erdmann. 


Zirconium . . 


Zr. 


l89-fi 




Berselius, ErdnsiiB* 



By the varied combinations of simple substances all otlier 
matter that we recognise is formed. When two or more of them 
unite they form a compound body. 

/icid* are generally formed by the union of either oxyg«i» or 
hydrogen with certain of the other elementary substances. 

Oxiies ure formed by the union of oxygen with other elementary 
substances. 

If the combination of oxygen with any other elementary wb- 
stance has been such as to form an wHd, tSien it Is usw to 
designate such cambfa»atioo with refmice to tht propoxtifO* of 
oxygen so combined. 
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VttlHM eombtptd tn two proporttem, (brndng atUB^fimlktmm 
pound which contains the lesser quantity of oxygen will have th« 
oistingiushbiir name of the add tenninated in out. Bat if, after 
thus designating the acids formed, it should be discovered that 
the same substance can still form an acid with eithor a leas or a 
imater proportion of oxygen than had hitherto been observed, 
then that acid which contains the least proportion of oxygen will 
have the word hvpo prefixed, and that which contains the greatest 
proDortion of oxygen will have the word hj/per prefixed, to the 
name previously given to the respective acids that had been 
named as stated above. Thus we nave the Avpo-chlorotM acid, 
the dUorotut acid, the chlorte acid, and the Aj^er-chloric acid re* 
salting from combmations of oxygtta with chlorine— the hypo* 
chlorous acid containing four equivalents of oxygen less than the 
cfaloroaM acid— the chlorowr <icid one equivalent of oxygen lesa 
than the chloric, and the chloric two equivalents of oxygen lesa 
than the *vper>chloric. 

When that class of fum-metaUic simple substances whidi teiw 
minate in ine (such as chlorine, iodine, bromine, fto.) c<NEabinea 
with any of the metaUie substances, the compounds so formed 
terminate in ide. Thus, chlorine and potassium form cYdoride of 
potassium, iodine and sodium form iodide of sodium, &c., and we 
Dave proto-chlorides. protiodides—deutO'Chloride*, deutiodide*^ 
— i>erchlorf(f<?«, periodfdeat, &c., resulting fh>m one, two, or more 
proportiona of chlorine, iodine, &c., with one pn^ortion of the 



When aalphur. selenium, teUoriom, arsenic, carbon, phos- 
phoros, or nitrogen combines with a metal, the compound ia 
tailed a aalphtfret, or a sdeniwre^, or a telliir«<. or an arseniwref, 
or a eartmre#, &c. t many continental chemists, however, term 
these comoounda sulphi<f««, seleni<2es, teilwidet, arsenities, 
carbides, Ac. 

When two simple nofi'tnetalUc bodies combine, such as chlor* 
ine with iodine, chlorine witn bromine, iodine with bromine, 
bromine with pho»phorus, ftc., such compounds are called 
Aloride of iodine, chloride of bromine, iodide of bromine, beo- 
mide of ohosphorus. &c. ; that substance taking precedence 
which, agreeably to the views of Chemistry, stands highest in 
nference to its chemical properties. 

Aa the union of two primary or elementary substances fonns a 
primary oompoand, so does the union of primary compounds 
with other elementary substances, or with other primary com- 
poonda, form secondary compounds. Thus, oxygen and sulphur 
form sulphurotM or sulphuric acid (according to the combining 
proportions of the oxygen), and siUphuroiM or suliJburic add 
DH^ combine with a metallic base (i. e. an oxide of a metal), 
■oda for instance, and produce a secondary compound fa »aU), 
whidi. if produced by the sulphurotcs add. will be called the sul- 
phite of soda, but if by the sulphuric, it will be called the sulpha<« 
of sods. In ujbs nuumer the names of all salts formed bv adds 
wfaidi terminate in tnu, will terminate in ite^ whilst the name of 
an mitt formed by adds which terminate m <c, wiU terminate 

vfSiai water entera ehemleaUv lato anv oompoand. €he oom- 
voittd ie deeiiauted a iky<^tt<« I and whan water is entirely abasiil 
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ftom adiemtetlcomp<mnd,thecompoundi8»aidtobe«»A»*^ 
In Mnne salts, th« water of crystalhiation may be repiac<^ bj si- 
cohol : these compounds arc temed alcoholates, or alcohates. 

When any s«bstance is dissolved by an acid, a.»alt is foimed, 
and the aubstance dissolved is called the base of the taU, 

Composiaon^WtUer, (Eq.9.} 

1 cubic ft)ot weiRhs very neaily 1000 o«. avdrdupob. 
1 eubic inch at 60^ weighs 253*452 grs., consisting of 
224-46 grs. oxygen, and 
S8'06 grs. hydrogen, 
the bulk of the former being 682 cub. in. 
ditto . . latter 1,825 ditto. 

1,987 

hence, there is a condensation of nearW 9000 volumes hito «M| 
and one volume of water containa 608 volumes of oxygCB^ 

Cnb.Inch. Or. of dist. water. 

A Gallon.... STT'W 70,000. }<l?>V*^«»«t« 

A Pint 84-65926 .... 8.750. 1;K lb. avgirt. 

A cubic Inch 1 262,462 .... at eOPFahr. 

It boils at 212 Fahr., when the barom. stands at 80 inches: If 
the barom. differs flrom 80 inch, the boiling point of water diffin 

'^^Acwding to WoUaston, O'BSO inches of barometric presiait 
make a difference of P Fahr. in the boiling point. _ 

Water (distUled) is 820 times the weight of atmospheric air.ft* 
barometer being 80 inches, and the thermometerat 60^. 

Water attains ite greatest deoiity at 80^. C89P'-1, Playfiur aad 

'*!f*cubic inch of mercury weigha8,425*85g»« 

Mkattet and Barthi, 
1. Carb. soda precipitates earths but not alkalies. 
%, Oxalate of ammonia precipitates barytes, strontia, and I 
8. Diluted sulphate soda precipitates barytes and BtTontia»M 

not lime. 

4. Hyposulphite soda precipitates barytes, but not atrontia. 

t/Totaas evolves ammonia. 
Tartaric acid in excess precipitates potassa. 
Special Tests •{ Bicarbonate potassa does not precipitate 
nesia. 
Potassa dissolves alumina. 
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CJ^ieai Teittftr Mineral Waten» 
Tbew may be divided into five groape— vis. s— 

1. Carbonated, containiiu: pure carbonic addt aa, Seltaer* 

Spa, Pymumt, and Cansoad. 
%, Sulphureous, containiuff salphuretted hydrogen { aa 

Harrowgate, Aix-la-Chapelle, and Carlsbad. 
I. Chalybeate, containing carbonate of iron; asHampatead, 
Tunbridge, Cheltenham, Brighton, Kilbum, ftc 

4. Alkaline, cont^ning carbonate of soda ;— these are rare. 

5. Saline, containing mai^ salts; as, Epsom and Chelten* 
ham. 

SOieeoos waten are very rare, and are met with in Iceland. 

The following brief rules for the qnalitatire analysis of mineral 
waters are added, as being useful. The first point to be deterw 
mined, in the examination of the mineral water, is to which of tha 
above classes does the water in question belong. 

1. If the water reddens blue litmus paper before boiling, but 
not afterwards, and the blue colour of the reddened paper la re- 
itMed on warming, it is carbonated. 

1 If it possesses a nauseous odour, andgiresa black predpitata 
with acetate of lead, it is sulphureous. 

8. If, after the addition of a few drops of hydrochloric add, it 
Kires a blue predpitate, with yellow or red prussiate of potash, or 
u itstrikea a purple colour with infiuion of galls, the water is 
chalybeate. 

4. If itrestorea the blue oolow to litmus paper after boOfaig, it 
lialkaline. 

K. If it possesses ndther of the above properties in a marked 
degree, and leaves a large residue on evapoiution, it is a saline 
water. 

The substances which commonly enter into the composition of 
s mineral water are— 

^cids.— Sulfdivric, carbonic, phosphoric, silicic, hydrocblorie 
(chlorides). 

Potash, soda, lime, oxide of iron, magnesia, alumina. 

Besides these, other constituents are sometimes found, but they 
tre comparativdy of much rarer occurrence ; these are— 

^cfcb.— Nitric, sulphureous, boracic. hydriodic (iodides), hy- 
drobromic (bromides), and some organic add, produced by the 
decompo«ition of vegetable matter (crenic, apocrenic, and pu- 
teanic). 

Bases. -Lithia. stmntian, oxide of manganese, oxide of tine 
osida 4f copper.— Farm siom Ccesium has been recent.y added. • 
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▲PPBNPIX TO FOBm)II<f Q TABLS. 

I. VOLATILB MbTALS. 

Anenic and mercury rablime at tenp. below 700° F. At. 

sublimes as a Uaek ndrror-Iike erust, and by oxidation rields 

a white sublim. of As.O> erys. in octo^draand tetnUidra; 

Hg. sublimes in minute globules. 
Cadmium may be sublimed in black glass tubes ; on charcoal, 

in O.F., it yields a broad areola of snuff-coloured oxide. 
Zinc and antimony only sublime at very high temp. 8b. is 

yery brittle, and yields a booad white areola of oxide. 

n. FiZBD OB NON-TOLATILB MBTALS. 

Clou A,—Ba»Uy oxUizdble and easily reducible. 

Lead.— Metal, bluish-white in colour, and very malleable ; 

]rields a yellow areola of oxide. 
Bismuth.— Metal, pinkish white in colour, and somewhat 

brittle ; oxide, dark yellow or brownish yellow. 
Copper.— Metal, somewhat difflc. fus., reddish ydlow, and 

malleable ; oxide, brownish ; no areola. 

Class B.— Easily oxidixahle^ hut diffic, reducible. 

Tin .—Metal, very fUsible, white in colour* and very malleable ; 

oxide, white ; no areola. 
Nickel.— Metal somewhat magnetic ; almost inAis. 
Chromium.— Fused with nitre and carb. potash yields a yel* 

low mass containing Cr.O«. 
Cobalt.— Metal, somewhat magnetic; oxide coloun borax 

blue. 

Manganese.— Fused with nMre and carb. potash yields a ereen 
mass eontaming Mn.O*, which becomes on exposure to air 
a deep claret colour At>m the formation of per manganate. 

Iron.— Metal, strongly magnetic; oxide gives a brownish red 
streak. 

Class C, —BasUy reducible, but not oxidixable. 

Silver.- Metal, readily ftis., sflver-wbite in colour and mal- 
leable. 

Gold.— Metal, not so Au., vellow in colour, and ve^ mallea- 
ble t streak not affected by nitric acid i metal sol. in aqua 
regia, and solu. when smeared on porcelain and heated B.B 
yields a purple or gold-coloured stain. 

Platinum.— Metal, almost infus.. and when pressed in a mor- 
tar yields white metallic spangles, which are unacted upon 
by aqua regia when cold. 
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Tabls or THS Srscivic Osavitiss ov Mbtali at ¥fi 

(15-50 



Water 

Platinum 
Ooid 
Tungsten 
Mercury 
Palladium . U'SOto 
Lead 

Silver .. 
Bismuth . . 
Uranium.. 
Copper . . 
Caamium 
Nickel .. 
CobaU . . 



21-50 
1»*50 

17- 60 

18- 59 
11-80 
11-85 
10-50 

9*ao 

9-00 
8-96 
8-70 

B-m 

8-54 



.. 1-00 
Manganese 

Iron 

Molybdenum 

Tin 

Zinc 

Antimony 
Tellurium 
Arsenic . . 
Aluminium 
Mumesium 
Sodmm .. 
Potassium 
Lithium .. 



.. 8-01 
.. 7-W 
.. 7-« 
7-» 

6-86 to 7-10 
.. 6-80 
.. 6-11 
.. 6-88 

9-56toS*C7 
.. 1*75 
.. 0-87S 
.. 0-865 
.. 0-598 



Atmospheric ^ir 

is composed of oxygen, nitrogen, and a yery small proportion of 
eartionic add gas. 

There is still a difference of opinion as to whether the natunl 
composition of the atmosphere should be considered a definite 
mixture of 

ao Tolumes of oxygen, 
and 80 volumes (rf nitrogen ; 

or of 

SI volumes of oxygen, 
and 79 volumes of nitrogen* 

Various analyses, made with the greatest care by Dr. Daltoo, 
Qw Lussac, and others, have indicated almost every shade of 
difference between these two definite proportions, between 
20 and 21 per cent, of oxygen to 80 and 79 per cent, of nitrogen. 

The quantity of carbonic add gas in the atmosphere does not 
exceed I'lSOOth part. 

Dr. Ure states that in the driest weather the air contains at 
least one per cent, of moisture. 

A lighted taper, when confined within a given volume of atmos- 
pheric air, will become extinguished as soon as it has converted 
8-046 per cent, of the given Tolume of atmospheric air into car* 
bonic acid. 
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HYDROMBTER TABLES. 

COM PASISON OF THE DEGEEES OF BAUME'S HTDRO- 
HETER, WITH THE REAL SPECIFIC GRAVITIES. 
(1.) For Liquids Heavier than Water, 





Specific 
Gravity. 




Specific 
Gravity. 


jk 


1*000 


88 


1*845 


1 


1*007 


40 


1*S57 • 


m 


1*018 


41 


1*869 


• 


1*090 


49 


1*881 




1*097 


48 


1*885 


1^ 


1*084 


44 


1*407 




1*041 


45 


1*420 


m 


1*048 


46 


1*484 


• 


1*056 


47 


1*448 


n 


1*068 


48 


1*469 


10 


1*070 


48 


1*476 


11 


1*078 


60 


1*480 


13 


1*085 


61 


1*495 


IS 


1*004 


69 


1*590 


u 


1*101 


68 


1*685 


15 


1*109 


54 


1*551 


US 


1*118 


55 


1*567 


17 


1*196 


56 


1*688 


18 


1*184 


67 


1*600 


19 


1*148 


58 


1*617 


90 


1*159 


59 


1*681 


SI 


1*160 


60 


1*669 


XI 


1*169 


61 


1*670 


Ml 


1*178 


69 


1*680 


M 


1*188 


68 


1*708 


S5 


1197 


64 


1*797 


M 


1*906 


65 


1*747 


17 


1*916 


66 


1*787 


M 


1*925 




1*788 


90 


1*985 


S 


1*800 


10 


1*945 


60 


1*881 


tl 


1*966 


70 


1*864 


19 


1*967 


71 


1877 


St 


1-977 


79 


1*900 


S« 


1*988 


78 


1*914 


S6 


1*989 


74 


1*949 


S6 


1*810 


75 


1*974 


S7 


1*891 


76 


9*000 


m 


1-S8S 
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(S.) For Liquids Lighter than Water, 
10° . . . 1-000 [ ¥P . . , 0-880 

80° . . . 0-880 60° . : : 0-746 
apaei$0 Graitity af Water at different TIgmpenUnre* 



At 70° Fahr. 
68» 

64« 

OOP 

MP 
64* 



0-99936 
0*99958 

0- 99960 

1- 00000 
1*00018 
1-00035 
1*00050 
1*00064 



4^ : ! 1*S 

4^ ... 1*00102 

4£ . • . 100U7 

... 1-ooni 

40° ... 1*00118 

8g> J . 1-0O115 



tBlQOtXWlC MIXTURES. 



Hixtur€», 
Mar. of Ammonia 
Nitre ^ - 
Water 



Kit. of Ammonia 
Water . 
Sulphate of Soda 
diluted Suiph. Acid 
Snow . . . 
Common Salt • 
Mur. ofLime . 
Snow ... 
Snow . . 
Diluted Sulph. Add 
Diluted Nit. Acid 
Snow or pounded Ice 
Common Salt 
Nitrate of Ammonia 
Muriate of Lime . 
Snow .... 
DUuted Sulphuric Acid 
Biiow • • . 



: 1} 

; t\ 

• *1 

ii} 

. 12> 

• &X 
. hi 

: ?} 



Jhennometet ainku 

From80f>to 1«P. 

• MP to 

• 83°to QP. 

. lO^tfbTT. 



£iian<Ie'« Manual qf ChemUtrp* 

By mixture of equal parts of commercial HTdrochlorie Add, 
ftnd fln^ytpowderea Suljahate of Ztnc« the cold produced «inln 
the Thermometer from 5(F to 3(F Fahr. 



Artificial Preparation of Ice. -^Afttr nui^erous ttrials nuAe ttf 
M. B, Mujlink with different salts, for the purpose of conyvrtiag 
water contained in a tin vess< 1 into ice, (luping their toludoD, Imi 
ultiinutely Kave the; pre: ere it l e to a mixture of four ouAfiea of 
totrate of ammonia, four ounce* of sub-cSrbonat* of •o^UkTuid 
• o<^^ of waflpr. TfuA mixture in tbr^e hour* produBis tes 
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DOMESTIC ECONOMY. 

ARTICLES IN SEASON. 

* Denotes when finest, 

ToOMO and inezperienced hootekeepen tometfaiiMiiietirnone- 
eemiT expense hj orderinit articles of food when they are scarce, 
dear, and hardly come into season. This can only be prevented 
by attention to the seasons of different articles, and their suppir 
in the market, such as are shown in the foilowinc list. In each 
month, likewise, are shown the earliest natural growth, and th« 
continuance, of esculent Tcgetables. 

lKVXiA.%r.—Meat, Beef, mutton. Teal, house-Iamb, pork and 
Tenison, hmv^n.— Poultry. Turkeys, capons, pulleu, fowls, tame 
pieeons, rabbits.— Game. Grouse, partridges, pheasants, bares, 
woo<lcocks, snipes, wild toytX.— Vegetables. Borecole, or Scotch 
kale, brocoli, Brussels sprouts, cardoons, leeks, celery, parsneps. 
—Fish. Barbel, brill, carp, cockles, coc*. dabbs, dace, eels, *had« 
docks, berrings, linx. lobsters, musseU, oysters, perch, pike, 
plaice, prawns, salmon, shrimps, *skate, smdts, sprats, *teiicb, 
tuibot, ^whitings. 

Fkbro AKT.— ilfeaf and Poultry as in January, with the addi- 
tion of chickens and ducklings, which are now to be bought at 
hixh prices; though they are best when they are cheapest.^ 
Game. Hares and wild (oviX.^Vegetables. Brocoli, Brussels, 
sprouts, leeks, parsley, and (through the year) parsneps.— FmA. 
' Barbel {the spawn qf this fish is poisonous) ^ brill, carp, cockles, 
cod, dabbs, *dace, eels, flounders, haddocks, herrings, ling, 
lobsters, musiels, oysters, perch, pike, plaice, salmon, ahrimps^ 
*skate, smelts, *tench. turbot. 

MaAch.— Jlftfa< as in February. Teal U best flrom Marcb to 
JvXj.— Poultry, as in Felmiary.— GaTne. Wildfowl. Poultry is 
in greatest perfection when it is most plentiftil. It is generally 
dearest ftrom March to July, and cheapest about September, when 
the game season commences, and the weather being cooler, will 
allow it to be kept \onga.— Vegetables. Brocoli, parsneps, ra- 
dishes, rhubarb, small salad, and (through the year) sea-kale« 
spinach (Spring).— Ff«A. Brill, carp, cockles, cod, conger-eels, 
oubs, donr, eels, flounders, ling, lobsters, mussels, oysters, 
perch, pike, plaice, 'prawns, salnion, sh;imps, *skate, smelts, 
Hencn. turbot, 'whitings. 

KwwLii^.—Meat. Beef, mutton, veal. Grass-lamb is best from 
April to June.— Poultry. Pullets, fowls, chickens, ducklings 
pigeoas, t9Xi\iitB.— Vegetables. Asparagus, chervil, cucumbers, 
tetCuce, parsneps, raaishe!>i, rhubarb, sea-kale, spinach (Spring), 
—tUh. Brill, carp, cockles, cod, conger-eeJs, crabs, dabbs, dory, 
eels, flounders, ling, lobsters, mackerel, mullet, mussels, ovsters, 
pike, plaice, 'prawns, 'salmoh. shrimps, *skate, smelU, 

KiStSSfe^/imd Poutirytjt tn K^x\l.-Vegetables. Asparagus, 
cwDilse, cfcnota, eauUftowsrt, chervil, eum-salad, cucqmbers. 
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lettuce, pew, potatoes (and through the Tear), radiahei, rtmbaib, 
•ea-kale, spinach (Spring}, turnips.— I'wk. Brill, carp, cod, con* 

(Eer-eels, crabs, dabbs, dace, dory, eels, flounders, gurnets. Ung* 
ohsters, mackerel, mullet, perch, pike plaice, *prawns, 'saunoot 
•hrimps, ^skate, smelts, tench, trout, turbot, whitings. 

Jvvn.—Meatj as in May, with the addition of Tenison.— 
Poultry t as in ^ULt^.—Vegetwle*. Asparagus, beans ^French and 
kidney), beans (Windsor) , cabbages, carrots, cauliflowers, cher- 
vil, corn-salad, cucumbers, endive, and (through the year) let* 
tuces, peas, radishes, rhubarb, spinach (Spring), turnips. JRm* 
drying. Orange-thyme, mint, tarragon, burnet. For pickling. 
Garlic— FisA. Carp, cod, conger-eels, crabs, dabbs, dace, doir, 
eels, flounders, gurnets, haddocks, ling, lobsters, mackerel, mul- 
let, perch, pike, plaice, ^prawns, *saunon, *skate, tench, trout, 
turboi,' whiting. 

July.— JIfeat, as in Jvcat. —Poultry. Pullets, fowls, chickens, 
rabbits, pigeons, green geese, leverets, turkey poults.— Game. 
Plovers, wheat txn.—Vtgetdblet. Artichokes, asparagus, beans 
(French, kidney, and scarlet), beans (Windsor), carrots, cauli< 
flowers.cucumbers, lettuce. peas, salsanr, spinach (Spring), tur- 
nips. For drying. Knotted marjoram. Winter salsafy. Summer 
savory. For pickling. Beans (French), cabbage (red), cauli- 
flowers, cucumbers, gherkins, nasturtiums, onions, radish-pods. 
--Fish, Barbel, caro, conger-eels, crabs, dabbs, dace, dory, eels, 
flounders, gurnets, *herrings, haddocks, ling, lobsters, ♦mackerd, 
muUet, perch, pike, plaice, 'prawns, 'salmon, skate, tench, 
thomback, trout, turbot, whitings. 

August.- JIfea/ and Poultry in July.— Game. Grouse, flroos 
fhe \StlQi.— Vegetable*. Artichokes, beans (French, kidney, and 
scarlet), beans (Windsor), carrots, cauliflowers, cucumbers, let* 
tuces, onions, peas, salsaty, shalots, turnips. For drying. Basfl 
sage. For pickling. Capsicimu, cabbage (red), chillies, toma- 
toes or love apples, walnuts.— JFfsA. Barbel, carp, conger-eets, 
*crabs, dabbs, dace, eels, flounders, gurnets, haadocks, •her- 
rings, 'lobsters, oysters (4th), 'perch, 'pike, plaice, 'prftwas, 
salmon, skate, tench, thomback, 'turbot, whitings. 

Sbptbmbbr.— Jlfeot. as in August. Beef is best fhnaMiclisd- 
mas to Midsummer. Fork is best flrom Miehaelraas to March.!— 
Poultry t as in August, with the addition of geese.— GoiM 
Grouse, partridges.— Fe^efoA/ef. Artichokes, beans (scarieD^i 
celery, Jerusalem artichokes, leeks, onions, shalots, turnips.-* 
Fish. Barbel, carp, cockets, conger-eels, 'crabs, 'dace, edl^ 
flounders, gurnets, haddocks, herrings, lobsters, 'mussels, oys- 
ters, 'perch, 'pike, plaice, shrimps, tench, thomback, whitintt* 
OcTOBsm.- JIfeae, as in September, with the addition of doe 
venison.— Poultry* SB in September. All kii^ds are cheapest now* 
when the game season commences.— Gome. Grouse, partKidges, 
pheasants, hares, snipes, wild fowl.— Fegetables. Artich^ss, 
brocoli, celery, leeks, onions, parsneps, shalots, spinach (Wiiiter)i 
turnips.— fte*. Barbel, brill, carp, cockles, cod, oonger-edSt 
crabs, 'dace, eels, haddocks, herrings, lobsters, mussels, oystsa, 
perch, •pike, shrimps, tench, thornback, whitings. 

NovKMBBB.— Jfeat. Beef, mutton, veal, house-lamb, Mpk* 
and venison. -P«m/<y^ and Game, as in October.— FeaelM*. 
Borecole or Scotch-kale, broccoli, caidoons, celery, Iscks, oSmt 
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}ar8neps,8lia1ots, splnacli (Winter).— Fr«A. Barbel, brill, carp, 
Tocklea, cod, *(Iace, eels, haddocks, herrings, ling, mussels, oys. 
:erB, perch, *pike, plaice, shrimps, skate, smelts, sprats, *tencb, 
'.hoitiback, whitings. 

Dkcbmbke.— Afea/, as in November. Mutton is best from 
Christmas to Midsummer.— Poti/trv. Oeese, turkeys, pullets, 
pigeons, capons, fowls, chickens, rabbits, guinea fowls.— C?am«. 
impes, woodcocks, pheasants, partridges, wild fowl, dun birds, 
,TOuae.— Vegetables. Borecole or Scotch-Kale,brocooii,cardoons, 
^err, leeks, parsneps, shalots, spinach (Winter).— l^VsA. Bar- 
'id, brill, carp, cockles, cod, *dace, eels, *haddocks, herrings, 
.ing, mussels, oysters, perch, pike, plaice, salmon, shrimps, 
^kate, smelts, sprats, *tench, whitings. 

A1.COHOLIC STmBKOTH OF WINI8, BY DK. CHKISTISON. 



Per-centage of 
absolute alco- 
hol by weight in 
the wine. 


Percentage Of 
proof spirit 
by 
Tolume. 


14*97 


80*56 


16*20 


88*91 


17*10 


87*27 


14*97 


81*81 


IS'96 


80*84 


15*87 


88*59 


16*17 


85*12 


14*7^ 


82*89 


16*90 


87*06 


16-90 


86-81 


14*09 


80*80 


18*84 


30*21 


15*45 


SS65 


1614 


84*71 


1^*95 


28-SO 


12*68 


27*60 


7*72 


16*95 


7*78 


17*06 


7*61 


16*74 


8*9 


18*96 


»ll 


22*85 




28*87 


8-40 


18*44 


6*90 


15*19 


7*85 


16^15 


5*70 


12'60 


86*06 


18.40 


5-86 


ll.fli 
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Fort, weakest 

mean of 7 wines, 
strongest . 
White Port 
Sherry, weakest . 

mean of 18 wines, ex--) 
eluding those Teryy 
long kept in cask J 
Sherry, strongest 

mean of 9 wines, very-) 
long_kept in cask in > 
I the East Indies . j 

Madre de Xeres 

/ all long 1 strongest, 
tin cask) weakest . 
Teneriffe, long in cask at Cal- \ 
^catta . . . . i 
--ercial . ..... 

T)rr Lisbon 

CUrms 

'.montillado 

'.laret, a 1st growth of 181 1 
Hiiteau Latour, 1st growth 1825 
ioean, 2nd growth, 1825 . 
)rdinary Claret, a superior! 
••Vin ordinaire" . . / 
^ivesAltes ..... 

Malmsey 

Hadesheimer,fnper{or quality . 
ftadesheimer, inferior quality . 
^ttnbaeher, superior quality . 
Ofles' BOinburgh Ale, before) 
bottUng . • > 

iame Ale, two years in bottle • 
JJup. Lon. Porter, 4 mo. in bottle, 
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OOMFAEATIVB STKSlfGTB Or BXCITIMO LIQITIDS. 

Dr. Bence Jones, physician to St. George's Hospital, In a 
recent lecture, stated that the different fermented liquids which 
he had examined might, in regard to their strength, or stimulat- 
ing power, be arranged thus 



Champagne 241 1 Sherry. . 
Madeira .. 825 Genera .. 811 



MarsaU .. 841 Brandy .. 966 
Port seal Eum ....1S48 



Cider .... 100 Moselle . . 158 
Porter . . 109 Claret .... 166 
Stout .... 188 Burgundy. 191 

Ale 141 Hock .... 191 

Thus, ten glasses of cider or porter, six glasses of claret, IHe 
glasses of Burgundy, four glasses of Champagne, three glaaaes of 
port, sherry, or Marsala, are equivalent to one glass of brandy, 
or three quarters of a glass of rum. 

COMPOSITION POa miNDBKING CANYAB WATBEPBOOF AUD 

PLIABLE. 

Boil 1 lb. Of yeUow soap in6pints of water, and add the solutkm, 
while hot, to 1 cwt. of any paint. ■ , ^ ^, 

When this has been applied and become dry, paint the canras 
agidn with any paint. 

POB PBBSBBYINO OUT^DOOB WOOD-WOBK* 

BoU together 1 gallon of coal-tar, S^lb. of white copperas, and 
lay it on hot. 

TO OLBAN CABPBTS. 

Two gallons of soft water, 4^ of ammonia, Jib. of soft soap, 

boiled together and applied with Aannel, and then rubbed with a 
dry cloth. The above is a good purifier of floors. 

MIXTUBB POB CLBANINO POBTflTVBB. 

R. Cold-drawn linseed oil, 1 quart: gin, or sp. of wine, balf-a- 
pint: vinegar, half-a-pint: butter of antimony, 8 ounces : ap.of 
turpentine, half-a-pint. N.B. This mixture requires to be well 
ahaken before it is used. A little of it is then to be poured upon a 
rubber, which must be well applied to the surface of theftimitnre; 
several applications will be necessary for new ftwniture , or for such 
as had previously been French polished or rubbed with beeswax. 

TO BBMOTB OLD IBOMMOX7LD. 

Dr. Thomson recommends that the part stained should be re- 
moistened with ink, and this removed by the use ofmuriatic add 
dUuted with five or six times ito weight of water, when it will be 
found that the old and new stain will be removed simultaneously. 

POLISH FOB PATENT LBATBBB BOOTS. 

Take k lb. of treacle or sugar, 1 ok. of gum arable, and 3 lbs. of 
ivory-black; boil them well together, then let the vessel stand 
nntii quite cooled and the contents are settled ; after which, bot- 
tle off. This is an excellent reviver, and may be used as a bladdng 
in the ordinary way, no brushes (br polishing being required. 

BLACKING POB HABNBBS. 

R. Beeswax, ss n. ; ivory black, 23; sp. of turpentine, I Hi 
Prussian blue ground in oil, 1 3» cOpal varnish, } oi. Melt the 
wax in an earthen pipkiut and stir into it the other ingredie&ts 
before the mixture is quite cold ; make it into balls ; rub a Uttto 
upon a brush and apply it a few times upon the hameaa«tlMB 
polish lightly with an old silk handkerchief. 
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MIXTUKX rOK POLISHING BBASS. 

Op. Of turpentine, half-a-pint : rotten-stone, i lb. ; charcoal in 
powder, i lb. Mix weU, and add k pint of sweet oil ; finish with 
drychtfreoaldnst. 

mackintosh's caoutchouc vakivish 
is made by dissolving 1 lb. of caoutchouc in shreds in a quarter 
of apint of coal naphtha by means of a steam bath. 

When this is used for rendering cloth, &c. waterproof, the cloth 
Buist be stretched upon a frame, and covered, by means of abrush , 
with this varnish ; as soon as the varnish has become nearly dry, 
anothor piece of doth, treated in a similar manner, is laid upon 
the first, and both are pressed between a pair of rollers, and dried 
in a warm room. 

pastilss pob pumiqatino. 
|L. Oum arable, 3«. ; charcoal powder, iv. : cascarilla bark, 
powdered, 3 1 ; saltpetre, I Mix together with water and make 
into a shape. 

SKCIPK POK LATBNDBB-WATBK. 

9L. Oil of lavender. 5ij.; ess. ambergris, 3j.; powder musk, 
gr.J. { sp. of wine, Oj. 

KBCIPS POK KAU OX COLOONB. 

Take of rectified spirit of 82 per cent, of Tralles ( -"sp. gr. 0*855) 
STwine} quarts ; essence of oranges, essence of bergamot, essence 
of citron, essence of limette, and essence of petits grains, of each, 
3j ; essenoe of cedro. essence of cedrat, essence 6t Portugal, ana 
essence de neroli, of each Jsa.} oil of rosemary, 3iJ. ; and oil of 



^es the following formula for a good Eau de Cologne: 

lectifted spirit of 86 per cent, of Tralles (» 0*846 sp. gr.J 200 
Twine] quarts; oil of citrons, llstv. : oil of bergamot, nij. ; oil of 
neroli, §». ; oil of lavender, Ibss. ; oil of rosemary, }lb. andspirit of 
ammonia, Jss. Mix. 
poison balls pob cockboachbs and otbbb ybbmin. 
Put a drachm of phosphorus in a flask, with two fluid ounces 
efwater, plunge it in hot water, and, as sbon as the phosphorus is 
llnid, pour it into a mortar with 8 oz. of lard ; triturate briskly, 
adding water, and about (lb. of flour with two ounces of brown 
sugar ; work the whole into a paste and divide into balls the size 
of marbles; for rats, cheese is better than sugar.— An excellent 
rec^. 

TO pbb8X«vb bright stbxl pbom busting. 
Smear it over with hot melted flresh mutton suet: before it 
co^ and hardens have some powdered unslacked lime in a mus- 
lin bag, and dust it over the hot suet which covers the sted« 
pubnitubb oil. 
Spirits of wine, 3^ . ; linseed oil and vinegar, each Siv. 

domestic tbast. 
Persons who are in the habit of making their own bread can 
easily manufacture their own yeast by attending to the followina 
directions. ' BoU one ]>ound of good flour, a quarter of a pound 
oC blown sugar, and a little salt, in two gallons of water for an 
UauT ; when milk -warm bottle it and co^k it close, and it will be 
fk for use iu tweal^-four hours. One pound of this yeast will 
make eighteen pounds of bread . 
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ECCLESIASTICAL CHRONOLOGY, &c. 

Chkist born, aooordinK to " L'art de verifier l«8 Dates." a.c. 7r 
Kepler, Pun, Dodwell, 6: Chrysostom, Hales, Blair, Clinton, &; 
Sulpicius (see Hist.), Usher, Dec. 25th, 4; Clemens Alex., 
Iren^eus. Cassiodorus, S ; Busebius, Jerome, Epiphanius, Cro- 
aius, Scaliger, 2; Chron. Alex., TertuUian, Dionyslus, Luther, 1; 
Norisiua and Herwart, a.d. 1 ; Paul of Middburg, 2 ; Lydiat, S. 

Crucifixion assigned to various dates— to a.d. 29, March 25, by 
Lactantius and many ancients, by CJinton among modems: 80 by 
Africanus ; 81 by Prospers ChroniclQ. and Epiphanius, who are 
followed by Hales : 82, March 24, by the Paschal Chronicle; 
83, April 8, by Eusebius— the date approved by Usher and Blair, 
and now generally adopted. Brovrne, in his ** Ordo Sseclorum,*' 
after assigning one year as the duration of our iKurd's minis^^ 
arrives at the 18th March, a.d. 29> as the date of the Passion, 
and he enters into an elaborate refutation of the dates adopted 
by other chronologers, in particular by Greswell, vis. 5 April, SO. 

Thefollotoing Remarjcable Transactions took place in the Tern 
qf our Lord 

Jerusalem destroyed by Titus . . • 

Constantine the Great became sole Emperor . . 
Julian became Emperor .... 

Rome reduced under the dominion of the Eastern Emperor 501 
Augustine arrived in England and converted King Etl^.elbert G9I 
The Hegira, or Mahometan Era, commenced with the flight 

of Mahomet from Mecca . . , , Ml 

Mahomet died . . . . . .682 

Rome revolted from, the Greek Emperor, add became sub- 
ject to the Pope . . . , . 727 
Oigans first introduced into Divine service . . 751 
Image-worship finally established in the East by the Coun- 
cil of Constantinople . . . . . 841 

Jews banished from England . . . « 1020 

Hildebrand elected Pope . . . • . 1078 

Jerusalem taken by the Crusaders under Godfirey . . 1099 

■ retaken by the Saracens . . . • 1187 

Empire of the Latins established at Constantinople . 1204 
The Inquisition established in the hands of the Dominicans 1288 
Latin Empire Constantinople extinguished » , 1291 

The Christian kmgdom of Palestine extinguished . . 12C1 
Jews again banished Arom England, having returned on the 

invitation of William the Conqueror . . . 1291 

John Wicliff bom . . . . . . 1S24 

The great schism in the Papacy began on the electi<»i of 

Pope Urban VI. . . . . . 1878 

Wicliff died ..... 1884 

Luther commenced the Reformation, and preached agtdnst 

dulgences . * . . . VAl 



i 
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BOOLISIASTfOAL ORBOKOLOGT. 101 

The Order of Jesuits instituted by Ignatius Loyola • 'Mf 
The Council of Trentassembled in the year of Luther's death 1540 
The Religious Peace which secured the liberties of the Ger- 
man Protestants • . . . . 15S5 

Archbishop Cranmer burned • • • • 1556 

Eeformation introduced into Scotland by John Knox • 1559 
Massacre of the ProtestanU at Paris on the Eve of St. Bar- _ 
tholomew's Day • • • . • 1571 

Edict of Nantes granted to the French Protestants by 
Henry IV. . . . . . • 159S 

Gunpowder Plot in England • . . . 1604 

Massacre of the Protestants in Irdand by the Rmnan Ca- 
tholics • . • . . • • 1641 
Great Ck>uncil of the Jews held at Ageda in Hungary • 1650 
Edict of Nantes revoked by Louis XIV. . • • 
Serolution in Great BriUin ...» 1688 
TheOrderofthe Jesuits suppressed by Clement XIV. • 1779 
tweach Revolution eommenced, and Priesthood and No- 

bflity emigrate . . . . 1789 

Abjuration of Christianity In France— Universal Abandon- 
ment of Reliraon.and Closing of Churches— Atheism 
woclaimed— The Goddess of Reason introduced into the 
C<mvocation . • . . • • 1796 

tepeal of Corporation and Tttt Acts in England • • 1818 
Roman C^flttic Emancipation carried . • . 18S9 

Second French Revolution- T f ree days of Paris— Religloua 

Worship suspended . . . . • 1880 

TUid French Revolution— Louis Philippe abdicated 1848 
The Pope absconded fkom Rome, kaving his Ecclesiastical 

■ndCivil Power in the hands of the French Military . 1848 
Tte Pope returned to Rome • • • • 1850 

teHetknHeal kl$ioiy Worms tu that^ 

Holy Water was added in the year • 120 after Chxialt 

Penance . . • « • 157 „ 

Monasteries and CeuTenta • • 828 

Latin Mass , • • • • 894 

Extreme UnetioB • • • 568 ^ 

Awgatonr « • • • 588 m 

Invocation of the Virgin and of the Saints 594 

Fspal Usurpation . • • • 607 tt 

|jseingtt)ePope*sToe. • • TOO ^ 

Image Worship • • • • 716 ^ 

Canonisation of Saints • • • 79S „ 

TheAiplimotBeUs • • • 1000 -Z 

Transubstantiation • • • 1000 •« 

CeUbacy of the Clergy • • • 1015 „ 

Indnlgencea • • • • 1190 ^ 

Piapfnsaltona • • • • 1900 0, 

The IiiauiaiTioif • . • 1904 m 

Cimleasion to the Priest for Abaolntkm . Itlf m 

feievatioB«ltbeboatorwaler • • • im « 
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102 ICCLBBIASTIOAL CBmOMOLOOT. 

The CompUera nftke BnoUth Comnum Fnxjfer B09tt 
(M now it if) were- 

Crannier. Archbishop of Canterbury, Martyr, Uttttre Of NottblSo 

ham, 1 4 Si). 

Ridlev, Bishopof Rochester, and afterwardi BUhop of Londmi, 

Miirtvr, native of Northumberland, 1500. 
Dr. T. GocHtnrh, Bishop of Bly, iMtiT«of Lincohiahire, 1SS4. 
Dr. H. Holbeck, Biijho|] of Lincoln, Dean of Worcester, SuflOragan 

Bishop of Bristol, Bishop of l|4loil6tter, ob. 1551. 
Dr. J. Skip, Biihop of Herefowl^MhWk 
Dr. T. Thirlby, Bishop of Weatmlastor, BUhop of Nonrteh, 

Bishop of Ely, ob. 1570. 
0r. G. Day, Bishop of Chinhester, Aative of Shropahire, ob. 15M. 
Dr. J. Taylor, BUhop of Lincoln. 
Dr. R. Cox, BUhop of £ly. native of Bucks, ob. 1581. 
Dr. W, Wray, Dean of St. Paul's, ntitive of Cambridge. 
Dr. T. Robertson, Dean of Durham, native of Torkshlre. 
Dr. S. Heynes, Dean of Exeter, ob. 1552. 
Dr. J. Retlinayne, native of Yorkshire, ob. 1B51. 

The Liturgy, as now used, was established by ParlismeditU 
1559, being revised bj Whitehead, formerly chaplain to AniMi 
Boleyn, and BUhope Farker, GrindaU, Coz, and Pillington, Deaa 
May, and Secretary Smith. 

The Latin translation •f the New Testament wa« nude 
Jerome in and sanctioned by the Pope about 900 years after- 
wards. The present chapters are supposed to have been intre> 
duced by Hugo de Soncto Claro in the ISth century. They were 
subdivided into verses , bv Pagninus in 1538. and after him bv 
Stephens (Etienne) in 1551. (See Cyeiap. Bib, LU»t Yerte, Mil 
Home's Introd.), 

Clerical benefloes originated in the 12th century ; till thett- the 
priesthood were supportcMl by alms aoad oUations at Mass. The 
term hen^e originally signmed a reward to soldiers. 

Before the reign of Henry I. the Welsh Bishops are said to 
have been consecrated by the BUhop of St. David's. 

A Diocese of the Church of England has its Bishop, Dean, 
Archdeacon, Chancellor, Precenter, Sub-dean, Canons, Minor 
Canons, Vicar or Vicars, Bishop's Chaplains, Secretary, Regis- 
trar and Deputy, and from twenty to fifty dignified Clavy^ae- 
cordini^ to the extent and revenues. There are S Fny»^ 
Archbishoprics, 36 BUhoprics, and 85 Deaneries. 

An Archbishop may appoint 8 chaplains, a Bishop or Duke 6, a 
MarquU or Earl 5, a VUoount 4, a Baron 8, and a Peeress S. 

The General Assembly of the Kirk of Scotland meet on the Mtth 
of May in. every year, under a High CommUaionev. 
The Free Kirk seceded May 18, 1818. 
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GARDENING. 

Tke Oardener*a Calendar for each Month in the Teat, 

January.'-'lt the weather be open and dry, sow, upon wunb 
compartments, small portions of peas, beans, cabbage, spinach, 
caiTMS} parsley, radish, lettuce, and onions, and preserve them 
from toe cold by mats. Also, in hotbeds, cucumbers, melons, 
■mail sidadingjbest earlv and red cabbaj^e, kidney beans, and 
canliflowers. riant cabbages, horse radish, beans, and mint 
root. The encumbers and melons this month require particular 
attoation. They ought to receive air by small degrees as often as 
possible. 

February. —^om small salading, radishes, onions, parsley. 



planted about the middle of this into new hotbeds. The ground 
shook! be prepared for planting asparagus ncxv ^onth. 

JforeJk.— Sow in this month principal crops of carrots, eariy 
toraips, radishes, onions, cabbages, celery, cauliflowers, spinach, 
tetcuce, asparagus, peas, and beans. Sow asparagus for the new 
plantaCi<ms for the next year. Make new asparagus beds, ami 
the old ones. 

Jpril.So^ and plant as hi the former month, for a later crop. 
Towards the middle of ttie month dung should be prepared (m- 
lideda of melons and cucumbers. Snaus and slugs ought to be 
Uued, and weeds kept down, otherwise they will increase so fast 
em to render their destruction difficult. 

Jfii;y.— The principal crops sowed and planted in the Spring 
vffi now regufre weeding, hoeing, and thinning, and some trans- 
planting; the melon beds require an equal d^ee of heat, and 
the glasses should be covered every night U trough the month with 
mats, but tn the middle of the day they must be raised to the 
bMaath of two or three fingers. Cucumbers, in frames, must 
neeive a moderate supply of water, and be planted out under 
hand-glasses. 

•|Ms<f«— PartL „, . 

, thinning, and watering the principal crops, and prickuig out 



^««isA<— Particular attention is now required in weeding, hoe- 
ing, thinning, and watering the principal crops, and prickuig out 
muS. transplanting for autumn and winter. Sow savoys, broccoli, 
bovecole, cabbages, turnips, carrots, spinach, coleworts, kidney 
l»ain". lettuce, endive, celery, encumbers, radishes, peas, beans, 
aAoamall salading. Plant cabbages, coleworts, savoys, broccoli* 
iNcccoIe, leeks, beans, Iettuce,endiTe. celery, cucumbers,radi«be8, 
peaa, and beans. Melon plants must be shaded in the heat of the 
datf . and reeeive a large portion of firesh air. Transplant endive 
tat blanchinK, and pHck cmt yoiing brocoli plants which were 
•own in ▲pril or May. 

Juiy*—Vtepwn ground for the reception of succession crops, 
watA some main crops for autumn and winter, and sow timiipa, 
ftc., as at the bifcRinning of the year. The common radjsnea 
ramwiUbe fit tmidt the beginning of Septembers tad the 
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GARDENING. 



CMdiflowen town in May mast b« planted out in q>ots when 
they are to remain. The beds of carrou sown now will be &t ta 
draw early in April. Spinach for winter may now be sown, and 
onions taken up, if the leaves wither. 

^uj^wt.— Asparagus beds planted in March must noiw be deaxw 
ed: celery transplanted and earthed, and the heads or sucJcesi 
taken fhun the March artichokes. The early cabbage seed must 
not be sown later than the 12th of this month ; but lettuce seed 
may be put in as late as the 24th. The cauliflower seed will not 
do without covering, and the spinach sown last month will re<|uin 
hoeing. 

SeptenU>er.—Sow spinach, lettuce, onions, radishes, cabbagek 
eolewort, chervil, corn-salad, borage, coriander, turnips, and 
succession of small salading. Plant savoys, cabbages, eolewort^ 
broccoli, borecole, lettuce, leeks, celery, endive, and p^rennisl, 
aromatic, and pot herbs. Make mushroom beds, and cut down 
the haulm of asparagus. Clean the beds, and dung them H 
necessary. Hoe your turnips, and weed onions. The cauliflowen 
of last month must be weeded out, and cabbage plants pricked* 
Of the lettuces sown last month some may be put into warm 
borders for spring use, and others planted under frames for pull- 
ing in December and January. The different kinds of seeds most 
be gathered as they ripen. 

October,— Sov a small crop of radishes and lettuces, suecet* 
alons of small salading, and a few early peas to come in next 
summer. Plant crops of cabbage, cauliflowers, late brocooQb 
celery, lettuce, early beans. Keep uncovered, night and' day, ftg 
the greater part of this month, such cauliflowers as are plantain 
frames. All spare grounds should be dunged aud trenched. 

Nooember,—M.oit of the processes used last mouth will als^bt 
appropriate for this ; such as giving air to lettuce and cauliflowor 
plants that are under frames. Cut down the leaves of artichoka% 
and earth up the plants. 

JDecentfter.— Forward the digging, manuring, or trenching v^ 
cant ground, preparing hot dung, making hotbeds, and earUiias 
and ^ing up plants. Sow a few early peas and radishes on wanQ 
bonlers, and small salading and cucumbers in hotbeds. Plaat^ 
early beans, strong cabbage plants, and culeworts; and plant in 
hotbeds, cucumbers, mint, tarragon, and asparagus. The small 
salads may be sown every ten days, under frames ; and such m> 
dish seeds as may be put in the ground this numth should bt 
covered on cold nights with fern or long litter. 



LIST Or FKDIT8CULTIVATBD AND INDIGBNOVS IN XMOLAim* 



Native 
Country. 



Date d 



English Name. 



Systematic Name. 



Intro 
duction 




Pyrus Malum Britain woous 

Pyrus Communii Engl, woods 
P. Prunifolia Siberia 



157S 



i^erviceTrao 



P. Domestica Engl. mo. pL 

CydoniaTuIgaxis jAustdn 
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BugUsh Name* 



SystemAtic Name. 



Native 
Couiiti3r/ 



l>atoof 
Intr*- 

ductioa 



Medlar 
Cherry Tree 
Comdian Cherry 
Plum 

Common Apricot 
Berberry 
Sloe Tree 

Oooaeberry, Rough 
Ditto, Smooth 
Currmnts, Redft W. 
Ditto. Black 
Kaapoerry 
Strawberry, Wood 
Cranberry 
Mulberry 
Elder 

Buffalo Berry 
¥Dater Cherry 
0««pe 
Peach 
Nectarine 
Almond* Sweet 
FhL Common 
Pwnenanate 
Ptee Apple 
Banana 

OflioRe, Serilto 



Cucumber 
Water Melon 
Souaah Melon 
Pumpkin & Qmurd 

VOKMUtO 

SpMfrf Chestnut 
com- Haae>Mut 
Filbert 



Meapilos Oermanlca 
Cerasos Sylvestria 
ComuB Mascula 
Prunus Institia 
Armeniaca Yolgaria 
Berberis Vulgaria 
Prunus Spinosa 
Ribea Grossularia 
R. Uva Crispa 
R. Rubrum et Album 
R. Nigrum 
Rabus Idseus 
Fragaria Veaca 
Ozycoecus Palustris 
Moms Nigra 
Sambucus Nigra 
Shcpherdia Argentea 
Physalis Alkekengi 
Vitit Vinifcra 
Amygdalus Persica 
Amyg. a Nectarina 
Amyg. Commxmia 
FicusCarica 
Punica Granatum 
Ananasaa Sativa 
Musa Sapienttum 
Citrus Aurantium 
Citrus Vulgaria 
C. Limonum 
C. Limetta 
C. Medica 
C. Decumana 
Cucumis Melo 
C. Sativa 

CucurbiUCitmllia 
C. Melopepo 
Cneurbita 

Lycopersicum Esca- 

lentum 
SoLmum Melongela 
Capsicum 
Juglans Regia 
Castanea V esca 
Corylus Avellana 
C. Avellana ^ alba 



EngUah hedge 

Austria 
Britain hedge 
Levant 

Engl, bushy pi. 
Britain 

England hedge 
Ditto 

Brit. RiT. banks 
Brit. mo. hedg. 
Britain 
Britain woods 
Britain turf bo. 
Italy 

Britain hedge 

N.America 

N. America 

Various 

Persia 

Persia 

Barbary 

S. Europe 

S. Europe 

S. America 

W. Indies 

Asia 

Ditto 

Ditto 

Ditto 

Ditto 

India 

India 

S. Enrooe 
S. Europe 



Aflriea 

Persia 
England woods 
Britain wooda 



U9I 

1548 



164S 

17S9 
1728 

isn 

1563 
1&48 
1548 
1548 
1690 
17» 
1648 
1648 
1648 
1948 
1805 
1734 
1570 

1597 
1607 



1507 
ISO 
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CUUM AftT TSaBTABLM. 

BrtuHcaceout BaculenU, or the Ctiltbage THIke* 



Englith NftoMb 


SystemaBc Name. 


Native 
Country. 


Intra- 
dnctiw 


White Cabbage 

Red Cabbage 

Savoy 

Brussel* SpcouU 
Cauliflower 
Broccoli 
Turnip Cabbage 


Brassica Oleraceavar. 

Capitate 
B. Var. Cap. Rubra 
B. BuUate Major 
B. AcephalaSabellica 
B. Botrytis CauUflora 
B. Botrytis Cymosa 
B. Caulo. rapa com. 


Eng.cUfEi 





Pea 

Gkuden Bean 
Kidney Bean 



Legumlnaceotu EsculmtM, 

IVittim Sativum i S. of Europe 
Vicia Faba I Bgypt 

Phateoliui VulgaziB I India 
Ervum Lens I France 

Badicaceoua Esculents. 



Potatoe 

Jeruslm. ArtiGihoke 
Turnip 
Carrot 
Parsnep 
Red Beet 
Skirret 
Scorsoiusra 
Salaafy 



Sblanum Tuberosum 
Helianthus Tuberos. 
BrassicaRapa 
Daucus Carota 
Pa^aca SatiVa 
Bete Vulgaris 
Sium Sisarum 
Scononera Uispanlca 
Tragopogon Forrifo- 
lius 

Raphanus SaUvus 



Peru 
BratO 

Eng. com fds. 

Britain 

Englaqd 

S.Europe 

China 

Spain 

Bni^and 



Common Spinach 
Orach 

Perennitd Spinach 
Spinach Beet 



China 
Spinaceotu Bscuienti, 
Spinacia Oleracea 
Atriplex Hortensis TarCary 
Chenopodiuita Bonus Engi sea sh. 

Henricus 
Bete Cicla 



Patience Spinhdi Rumex Patientia 



Sorrel 
Onion 

Leek 

Shalot 

Garlic 

Chive 

Rocambole 

Asparagus 

Sea Kale 

Artichoke 

Cardoon t 



Rumex Acetosa 
Allium Cepa 
A. Sativum 
A. Porrum 
A. Ascal(Hifcum 
A. Sativum 
A. Schsenoptasum 
A. Scorodoprasum 
Asparagus Officinalis 
Crambe Maritima 
Cynara Scolyraus 
C. Cardunculus 



Portugal 
Itely 
Brit. med. pa. 
Hungary 
ilci^ 

Switserland 
Palestine 

Sicily 

Brit. med. pas< 
Denmark 
Eng. sea sh. 
Eng. sea sh. 
S. Europe 
Candia 



Campanula Uapuncul.;Brit; hedge b. 
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eVMIfABT VS0BTABLB8— eonttllMtf. 



Eaglifb Nime. SystooMtle Nftme. 



Natire 
Conntiy. 



Date of 

Intro- 
duction 



Endivv 

Succory 

Celery 

Lamb's Lsitaee 
Bomet 
Oarden Creia 
Winter Creai 
American CroM 
Water Cresa 
Maatard 



Chenril 

Aknnden, Com. 



Laetuca Sativa 
CidioriuiH Endivia 
Cicliorium Jntvbua 
Aplom Graveolent 
YalerianeUa Olatoria 
PotehumSanj^uuorba 
Lepidium Sativum 
Barbaiea Vulgaria 
Barbarea Preecox 
Naaturtium OiBcioale 
Sinapia Alba 
Bnuiica Napoa rar. 

OleiferuB 
Chttrofihyllita Sati- 
vum 

Smymium Oluaatrum 



N. America 
East Indiea 
Brit, grass so. 
Britain ditchea 
Brit. omAeld 
Eng. ch. hi. 
Siberia 
Britain sub. 
Eng. brooks 
Eng. broolcs 
Brit, cornfield 
Britain dit. ba. 

Eng. be. ba, 

Britain sea. eo. 



Pankrr 
Cb«nr& 

Coriazkder 

Aniae 

Dill 

Fennel 

TMracoH 

Purslana 
Indian Cress 
Borane 

ifSMBadish 

furehound 
^;ssop 

1 Thistle 

Biectmpaa 
Bampliua 



Adomacemu EsculenU—Gamhhinga, 



•Apium Petroselinum 
Ciuerophyllum Sati- 
vum 

Coriandrum Sativum 
FotnpineRa Anl8U.n 
AneUmm Graveoieos 
A. Fceniculum 
Artemesia Dracnnea- 
hift 

Portulaca (Meta^ 
Tro^seolum MaiuS 
Bongo OfBcinans 
Calendula Offiefnalls 
Cochlearia Armoracia 

Suta Oraveolens 
amibium Vulgare 
Hyssopus Offlcinaiis 
Melissa Officinalis 
Ceutaurea Benedicta. 
Olycyrrhixa Glabra 
Rhssum 

Angelica Archange- 
lica 

Inula Helenium 
Crithmum Hariti- 



Cnpparis Sninosa 
Ziuuber oAlcinalis 



Sardinia 
Eng. he. ba, 

England Adds 

Spain 
EnK.ch. pi. 
S. Europe 

Europe 
Peru 

England rub. 
S. of Europe 
Eng. wat. pi. 
S. Europe 
Brit, rubble 
S. Europe 
S. Europe 
Spain 



Eng. wal. pi. 

Britidn m. me. 
Eng.seacoaat 

S. of Europe 
B. InUiea 
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Anmaceoua Btculents— Sweet Herbt, 



EngUsh Name. 



Systematie Name. 



Native 
Countiy. 



Date at 
Intro- 
Iduetloo 



Common Thyme 

Sage 

Clary 

Common Mint 
Pennyroyal Mint 
Pet Manoram 
Winter Savory 
Sweet Basil 
Tanay 

Balm, Common 
8aT0i7 



Thymns Vulgaria 
Salvia Officinalia 
Salvia Sclarea 
Mentha Viridia 
Mentha Pulegium 
Oriffanum Onitea 
Satureja Montana 
Ocymum BMilicum 
Tanacetum Vuleare 
Melissa Officinalis 
Satureia Hortenaia 
Ditto Montana 



S. Europe 
S. Europe 
Italy 

Britain Mar. 
Britain wet «o. 
Sicily 

S. or Europe 
India 

Britain roai. 
S. Europe 

Itajj- 
8. 



1548 
1597 
ISO 



1759 
ISO 
1548 

153t 

\m 
vsm 



Mushroom 

IVuffle 

Morel 



lAgaricttS Campestiu 
(Tuber Cibarium 
iMorchella Esculenta 



I I 



Lavenda 
Rosemary 

Peppennint 



Wormwood 



Odoraceotu Herbs— Perfumes, 



Lavandula Spica 
Roamarinus Offici- 
nalis 
iMentba Piperita 



S. Europe 
S. Europe 

Eng. watpL 
ifedieaeeou* Herbt—DametUe Medicine** 
Medictnal RhubarblRhenm Falmatum IBokhara 
Chamomfle lAnthenus Nobilia iBrit. gr. pa. 

Artemeria Abain- iBrit. rubble 
thium I 



IBM 
Utf 



DIKXCTIOKS VOK SOWING FLOWKK SBBDS, AND RA.IS1IC6 

Hardy AnnuulB can be sown at any time fh>m the middled 
February to the end of June, in the open borders, taking ' ' — 
not to bury them too deep. Make the surfkce fine, and ' 
the seeds lightly with nicely sifted soil. A great many 1 
annuals will stand the winter well ; if sown in the autttmn, 4 
properly attended to, they make very fine and ahowy beda ni 
early months of Sprinpr. 



hot-bett, 

alightly c 

the open ground, but not before April. 

Half -Hardy Annuals should be sown f^om the end of J 
U\\ the beginning of May, on a moderate hot-bed. or \*wmmw 
^^uaea; butmany of the sorts designated half-hardy JWT 
fi Hiisii i- ♦fce opei^go^dydwuiUhe middle or end ofAyin, 
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GEOGRAPHY. 



DIMXNSIOlfS AND SLLimCITT OV THE GLOBB. 

PoUr diameter, 41,706,710 feet, 7,899-S7 miles. 

The dtxuitj of the earth is five times that of common water. 
The mass of earth is tt^t of the mass of the sun. 

The earth is not exactly an ellipsoid of revolution. The 
e9uator is slightly elliptical. The longer and shorter equatorial 
diameters, the vertiees of which are situated in 14° 2^ E and 
104* B. of Greenwich respectively are :— 



The elliptidtf of the equatorial circumference of the earth is 
therefore The most ellipfcie meridian has for its elliptidty 

I ^.j, and the least so 



The snrflsce of the globe contains about 51,000,000 square miles 
yf land, and about 146.000.000 square iniles of water, and is in- 
liabited by about 1,085,006,153 of the human race. 

Eitfape contains about 8,400,000 square miles of land, occupied 
^ Ml.m406 inhabitants ; Asia, 17,000,000 square miles of land, 
leemied by 644,083,000 inhabitants : Africa, 11,800,000 square 
Biief of land, and 100,000.000 inhabiUnU; America, 14,000,000 
qure miles of land, and 40.804.747 inhabitants; Australasia. 
^M^OOO square miles of land, and 3,500,000 inhabitants ; and 
fotawnia, 700,000 square miles of land, and 5,000,000 inhabitants. 

IMm was undoubtedly the part of the earth Arst inhabited by 
an^ and its people were long the most civilised. AMca waa 
■iaifird from Asia, and Europe from Asia and Africa. America 
t aMposad to have been peopled from the eastern shores of Asia : 
«it Europeans discovered that country in modem times, and 
bnMt all its civilized inhabitants of the present generation are 
f Boropean extraction. 

first recorded map was drawn by Aristagoras of Miletus, 
bout 480 years B.C. 




1,096 



THB WOBLD. 



♦ Mem. R. Ast. Soc., vol. xmix., 1860. 
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6B00RAPHT. 



LB MOTH OP A DSOmiB OF THS MBUDIAN* AMD 09 A MQBBfl 

or LOIfGITUDB. 

At event Tenth Degree Latitude, 



Degree of Heridiaa. 


Degree of Longitade. 


Lat. 


Feet. 


Miles. 


Feet. 


MUea. 





.. 862,734 


.. 68*70 




. 865,153 


.. 69*16 


10 


.. 862,84S 


.. 68-7a 




. 859,640 


.. 68-U 


90 


.. 868,158 


68-78 




. 843,268 


.. 65*01 


80 


.. 868,164 


.. 68*87 




. 816,498 


.. 69*94 


40 


.. 86B,3S8 


.. «8*M 




. 380,106 


6»06 


60 


.. 864.863 


.. 69*10 




. 885,171 
188,039 


.. 44*54 


eo 


8(6,4H 


c. flO'U 




.. 84*67 


70 


.. 865,087 


. 69*81 




. 185,254 
► . •8.«3 


28*73 


M 


866,251 
866ia61 


. 60*a6 




.. 12*06 


W 


6B-89 











below it as 1 to 9. Icebergs in both hemispherea are aometimw 
carried by currents as low as 40 degrees latitude. 

TOliCANOXfl. 

The total number known is about 205, of which Europe coBtaJnt 
18 or 14 ; of the whole number, it is computed that 107 arc ialand>, 
wad 98 on the great continenta. 

THE OCEAN. 

DVPTH or THB OCBAW* 

In the Toyage of discowcy by t>e French ship " Vcnro 
sea was attemoted to be sounded by the lead and Hnc lu litii£» 
57° South, and 85° V West longitude flrom Pans, that la, ja^ 
hundred mUes to the east of Dw*e»s lalan^ south-weatotf 
Horn ; and at a depth of 4000 metres, or yards, oc nea rlwo 
andaWmile8,no bottom wasfound. Jll«^<»t>»«^^««I«5 
and perfectty favourable, and it is stated that the hautanf to « 
the l«Mi took sixty •ailorsupwwds of two hours. In "ajf 
place in the Pacific Ocean, latitude 40^ 82' North, and loo^ 
IMP W West of Paris, no bottom was found »t the depth c£U^ 
metres. The mean depth of the sea is, according to Lft nMt 
flrom 4 to 6 miles. ^ ^ 

The following soundings were taken by Captain Jaaoea lUmv 
the ship "Erebus :"— 1900 miles W. of St. Helena, to the depttg 
5000 fathoms. 2800 miles from the Cape of Good Hope, 
fathoms were sounded, the weight employed beiag 460 Ibe. 

Captain Denham is stated to have obtamed on a calm day, Oct* 
80, 1853, in the course of the passage of H. M. Ship '* UemU 
ftrom Rio de Janeiro to the Cape of Good Hope, soundins* B*tb« 
""--th of 7706 fathoms. 
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It is oompnted that 186.240 cubic milfttof wtterafenuittftUy 
niaed from the surface of the globe in the form of tm^ov* ehiefly 
ttom the inter-tropical seas. 

PSissDEs 09 vmm qciak. 

In the totic Ocean, where the speeilc gravity of the water 
is lessmed by the great proportion of fresh water due to the melt- 
inir of the ice, the pressure at the depth of a mUe and a quarter 
if S809 pounds on a square inch of surrace. 

Waves, 89 inches broad, move a length equal to their breadth in 
awcimdi and 2^ miles in an hour. 

POKCB OP THB WATSa. 

From experiments made by Mr. A.rstevenson, the celebrated 
engineer of the SkenyT<nre Lighthouse, on the West coast of 
Scotland, exposed to the whole ftury of the Atlantic, it appears 
that the average pressure of the waves during the summer is equal 
to 611 lbs. weight on ^ square foot of surface, while in winter it 
is S066 lbs., or three times as much ; during the storm on the 
Wi March, 1845, it amounted to 6018 lbs. 

The efliect of a gale descends to a comparatively small distance 
'mow the surface. The aea is probably tranquil at the depth of 
100 or 800 yards. 

k mm BIPTH TO WHICH THS S17N*S LI«HT PXNlT&AnS 
j THK OCSAlf. 

This depends opon the transpaieney of the water, and cannot b« 
I ICH than twice the depth to which a person can see from the 
*"mrt»ce. In parts of the Arctic Oeean shells are distinctly seen 
a eighty-fathoms water. 

[TiM purest spring is not more limpid than the water of the 
1 ; it absorbs aU the prismatic colours, except that of ultra- 
, which, being reflected in every direction, imparts a tone 
ching the asure of the sky. Principal James Forbes 
B bine to be the natural colour of air and water when pure, 
he Southern Ocean contains more salt than the Northern, in 
initio of 1*002810 to 1*37&7. 
B density of sea-water depends upon the quantity of saline 
BTitoonteins. The constituents are everywhere the same. 
> greatest proportion of salt in the waters of the Pacific is in 
ioarallels otW* or JQ^ N. lat. and 11° S. lat., in the regions of 
• bade winds, while near the equator, where those winds neu- 
'"le one another, it is less, and in the Polar Oceans it is least, 
e mean specific gravity of the sea-water near the equator is 
. 77, Intermediatebetween that of the N. and S. hemispheres, 
y very numerous trials the specific gravity of nearly all the 
'~^e surface has been ascertained, and it is brlieved that these 
M win render Airther observations of the kind unnecessary, 
t in peculiar and limited localities, for some special object 
* 1 water being taken as 1*000, the specific gravity of oceanic 
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water it ftiand to be nearly 1*027. The lowest temperatutt 

hitherto recorded (between S'SUO and 3*500 fathoms below the 
surface) has been WP in the North Atlantic, South Atlantic, and 
Indian oceans, and 86P the hig:hest temperature anywhere at set 
on the sarftu:e. The total pressure of the barometer varies m 
little throughout the year within certain limits oflatitude near 
the equator, or rather at about 5° of north latitude in the Atlan- 
tic, that (aflowing for the six-hourly change) any ship crossiax 
that part of the sea may actually compare her barometer with a 
natural standard, invariable within those small limits of a*100ths 
toS-lOOthsof an inch.— MeteorologicalDepartmeHt qfthe B9«rd 
<lf Trade. 

THK TBMPSKATUKS OV TBI tlTaFACS OF THB OCSAN 

Decreases flrom the equator to the poles. For ten donrees on 
each side of that line the ma|:imum is 82^4 of Fah., and remark- 
ably steady. From thence to each tropic the decrease does not 
exceed 9P7. In the torrid sone the surface of the sea it about 
€P17 of Fah. warmer than the air above it. 

THB 017Lr 8TRBAM. 

The waters which bathe the shores of Great Britain and the 
north-western coasts of Europe flow from the Gulf of Mexleo; 
and this current, which is thence known as the Gulf Stream, 
flows through the Florida Straits. The line of demarcatioa 
between the Gulf Stream, from its deep blue colour, and the 
colder water which serves for its bed, is remarkably well deftned: 
so much so, that it has beeh possible to distinguish the instaat 
at which a vessel enters it. The general course of the stream if 
first to the north-east, off the coast of the United States, then, 
tumingto the eastward, at about the southern extremity of tiie 
Great Banks, and continually widening on the surface, it is 
distributed to the British Islands and the north of Europe. To 
the influence of the Gulf Stream the moist climate of Great 
Britain, and especially that of Ireland, is due. The question 
naturally arising from the large quantity of water ever flowinc | 
out from the Gulf of Mexico is, how is this water replaced r 
From experiments it appears that there is a steady tenden^ of I 
the water of the Atlantic to and from the Gulf of Mexico. A < 
bottle dropped over a ship's side at Cape Horn is picked up in 
the Carribean Sea; another, dropped on the coast of AfMea, 
makes its appearance hi the Gulf Stream, off the coast of Ire- ! 
land, and is there thrown on shore; a third, escaping the shore, 
voyiM^es alonu the coast of Europe to the African seas again ; 
thus completing a circuit of 8800 leagues, at the rate of rather 
more than ten miles a day. 
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By whom 

MANUfACTURBO. 


Glass. Elliot & Co. 
R.S. Newall «E Co. 
Glass. Elliot & Co. 

Ditto 

Newall 

Ditto 
Glass. Elliots Co. 

Ditto 

Ditto 

Ditto 

Ditto 

Newall & Co. 

Glas»,ElUot«eCo. 
Ditto 

Newall & Co. 
Glass, Elliot & Co. 

Qiass^Uiot&Co. 


*«xiioq]»j m 
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[MTVinsuijoq^Sudq 




uiaiq«ojoq;Saaq 


« r-i5S t» «OrHS 


•soiTM apwno 
JO uqoinfij 




Number 

of 
Conduc- 
tors. 


S d o do S 
g-o "o : -co ; 2 
It • 
CO «<o -^eon^-^ ■*« 




Denmark 

Howth .. 
Corsica .. 
Sardinia . . 
Constantinople .. 
BalakUva . . 

Sicily . . . . 
Cape Breton 
New Brunswick.. 

Fiords .. .. 
Malta .. X 
Corfu .. / 
Danube 

Mainland of India, 

&c. 
Bona 

Sicily 

ScioandCandia.. 
Holland . . 
Uanover . . 


o 
U* 


Sweden 

Holyhead.. .. 

Italy 

Corsica .. .. 

Varna 

Varna 

Newfoundland .. 
Prince Edward's 

Island. 
Norway . . across 
Sardinia .. 
Malta .. .. 
Across mouths of 
Ceylon 

Sardinia .. .. 

V :: :: 
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1854 
1854 
1854 
1854 
1855 
1855 
1865 
1855 
1856 
1856 

1897 
lf»7 
1857 
1857 
1857 

1857 
1858 
1858 
1858 
1858 







M 

'i 

SI 


iflkl lip 

3^ •'^S -I pi 1 




•Bcaoqivj m 

^^ML io qi<i9a 


i« 


. • .sss .f^sis ... Si 

2^2. 


1 


ttlMMO til ajl 4A 

|)99«iniauo q; jfadq 




•■OHM »W»?S 
11} 8iq»0 JO q)8u9^ 


ef 




1 

M 


JO jaqnroj^ 


SS :S : 




INB CABI. 


Number 

of 
Condue- 
ton. 


■§ : : 


4 

5 strands 

1 do. 

6 do. 
1 

1 strand 
1 

1 strand 

1 

1 

1 strand 

1 do. 


8UBMAR 


e 

H 


King's Island .. 
Alderney .. 
India 

Newfoundland .. 

Batovia . . 
Syra 

Denmark . . 
Q6tland .. 
Boulogne . 
India 
Sicilv 

Isle of Man 
Pirou.iB France.. 
Bass Straits 
Holyhead .. .. 

Kurraehee.. .. 
Algiers .. .. 
Otranto .. 




o 

& 


Norway . . across 
South Australia.. 
Weymouth 
Ceylon 

Ireland .. .. 


Singapore . .' 
Athens .. 
Alexandria 
England .. 
Sweden 

Folkestone . . . 
Across riTers in 
Malta 

England .. 
Jersey 
Tasmania . . 
Liverpool .. 

}Sues .. .. 

Prance 
CorAi 
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of 
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ton. 


1 do. 
1 

1 
4 

5 strands 

1 do. 

6 do. 
1 

1 strand 
1 strand 

1 

1 strand 

1 do. 


e 

H 


King's Island .. 
Alderney .. 
India .. 
Newfoundland .. 

:: 

Boulogne .. 
India .. .. 
Sicilv 

Isle of Man 
Pirou.iB France.. 
BassStraita 
Holyhead .. 

Kurrachee.. .. 
Algiers .. .. 
Otranto .. 




1 . . . . ^ . 


o 

fi 


Norway . . ac 
South Austra 
Weymoath 
Ceylon 
Ireland .. 

Singapore . .' 
Athens .. 
Alexandria 
England .. 
Sweden 
Folkestone . 
Across riren 
Malta 

Enghmd .. 
Jersey 
Tasmania . . 
Liverpool .. 

}Sues 

France .. 
Corfu 


Date 
when 
laid. 
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M 
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Denmark 

Howth .. 
Corsica .. 
Sardinia .. 
Constantinople .. 
BalakUva . . 

Sicily 

Cape Breton 
New Brunswick.. 

Fiords .. .. 
Malta .. \ 
Corfu .. / 
Danube 

Mainland of India, 

&c. 
Bona 

Sicily .. .. 
Scio and Candia, . 
Holland .. . 
Hanover . . 


o 
t* 




Prince Edward's 

Island. 
Norway . . across 
Sardinm .. .. 
Malta . . . . 
Across mouths of 
Ceylon 

Sardinia .. .. 
Italy 

Dardanellei 


Sweden . 
Holyhead . 
Italy.. . 
Corsica 
Varna 
Varna 


Date 
when 
laid. 





n 





M 

« 5 

g t 

5 
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.3 • o -3 rt 3 


•Bcaoqivj a| 


|!8 .58 . . . .SSS .ess . . . g| 
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1 do. 
1 

1 
4 

5 strands 

1 do. 

6 do. 

1 strand 
1 strand 

1 

1 strand 

1 do. 




• : . : :j 

• "5 9 S . . . 


e 

H 


Fiords 
King's Islai 
Aldemey ., 
India 

NewfoundU 

Batavia .. 
Syra.. 

Denmark 

GStland . . 
Boulogne .. 
India 
Sicilv 

Isle of Man 
Pirou.iB Fr 
Bass Straits 
Holyhead ., 

Kurrachee. 
Algiers 
Otranto . 




Norwajr . . across 
South Australia.. 
Weymouth 
Ceylon .. .. 
Ii^and .. .. 

Singapore.. 

AthenT^ 

Alexandria 
England .. 
Sweden . . 
Folkestone . . . 
Across rivers in 
Malta .. .. 
England .. 
Jersey 
Tasmania . . 
Liverpool .. 

}Sues 

France . . 
CorAi 


III 


1868 
1868 
1868 
1868 

1868 
1859 
1869 
1859 
1859 
1869 
1859 
18fl9 

1859 
1859 
1859 
1860 
ISrO 
1860 



M 


W.T. Henley 

Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Olais. Elliot ft Co. 
Ditto 
Ditto 
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Ditto 
Ditto 
Hall ft Weill 
Felden ft Ouil- 
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•a 
< 
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Majorca !! 
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Fiords 

Corsica .. .. 
Alexandria . .. 

Orenore, Wexford 

HoUand .. .. 
Trapani .. 
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when 
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LONOITUDB8. 

The meridian of 80o E. passes near St. Petersbnrg, OdessA, 

Alexandria, and Port Natal. 
The meriiHan of 50° £. runs near Madagascar, the Caspian Seft, 

and Nova Zambia. 
The meridian of ll&°E.runsnear Swan River, Borneo, and Canton. 
The meridian of 170*' E. cuts both New Zealand and Kamtschatka. 
' The meridian of 96° W. runs through Mexico, liske Winnipeg, 

and Bathurst Island. 
The meridian of 72? W. passes near to Valparaiso, Haiti, New 

York, and Quebec. 
The meridian of 45° W. cuts through the middle of Greenland 

and Brafil. 

The meridian of 80° W. passes through the Asores down the 
centre of the North and South Atlantic Oceans. 

The meridian of 20? W. runs down the east coast of Greenland, 
through Iceland, and the Canary and Cape de Verde Islands. 

The meridian of l(r W. passes near Limenck, Lisbon, Morocco, 
Liberia, and Tristan d^ Acunha. 

LATITUDES. 

St. Petersburg, Christiana, and Cape Farewell in Greenland, are 

all about latitude 60° N . 
Edinburgh, Copenhagen, Moscow, Tomsk, and the middle of 

Hudson's Bay are about latitude 56° N . 
London is about in the same latitude (51} N.) as Warsaw, Lake 

Baikal. Petropaulowski, Vaneouver's Island, and the Straits of 

Belleisie. 

The mouth of the Columbia, Quebec. St. John's Newfoundland, 
Nantes, and Vienna, are idl about latitude 47° N . 

Montreal, Halifax, Marseilles, and Florence, are all between 
4SPand44°N. 

New York, Oporto, Naples, Constantinople, and Khira, are 

an near latitude 41° N. 
St. Francisco, Washington, Lisbon, Smyrna, and Pekin, are all 

about 8HP N. 

New Orleans, Cairo, Bussorah, and Lassa. are near to 30° N. 
Calcutta, Canton, Mecca, and Owyhee, are between 20° and2S° N. 
Mexico, Jamaica, and Timbuctoo, are about 19° N . 
The equator passes through the Galapagos Islands, near Quito, 

the mouth of the Amazon, C^;>e Lopes, and the centres of 

Sumatra and Borneo. 
Lima, Bahia, and Port Essington, are in about latitude IV* or 

12° 8. 

The Fe}ee Islands, Tahiti, Lake Titicaca, St. Helena, and Tanana 

riTom Madagascar, are all about 17° 8. 
Valparaiso, Buenos Ayres, Cape Town, Swan River, Adelaide, 

and Sydney, are all about latitude 88° or 84° S. 
Chiloe, Tasmania, and the South Island of New Zealand, are all 

cut by latitude 4SP S. 
Tasmania corresponds in latitude with Spain and Asia Minor. 
Sydney and Swan Rivor correspond in latitude with Morocco 

and Jerasalem. „ , 

Mett>oumecorresponds with Algiers. _ , 

The centre of Australia and that of the Cape^ Colony eorrespond 

in UUtode with the Desert of Sahara and the centre of Arabia. 



.d by Google 



118 



GBOaRAPBV. 
BmiTISH ISLAMDS.-^LOllGITVraS. 



Brighton, London. Boston, and Flunborough Head, ure neailT 

N. and S. of each other. 
Portsmouth, Oxford, Nottingham, and Hwtlepool. are ditto. 
Poole, Cheltenham, Berwick, and Aberdeen, are ditto. 
Sidmouth, Montgomery, Edinburgh, and John of Groafi 

House, are ditto. 
Plymouth, Beaumaris, and Glasgow, are ditto. 
The Land's End, Belfast Lough, and the west coast of Scotland, 

are ditto. 

UlTITUDBS. 

Cape Clear, Bristol, and London, are nearly E. and Yf* of each 
other. 

Limeridc, Shrewsbury, and Norwich, are ditto. 
Oalway. Dublin, Chester, and Lincoln, are ditto. 
Donegal. Belfast, Maryport, and Durham, are ditto. 
Londonderry, Annan, and Shields, are ditto. 

COMPARATIVE TABLE OF THE PRINCIPAL MOUN. 
TAINS IN THE WORLD. WITH THEIR ALTITUDES. 

SmtTISH ISLBS. 



Oonntiy. 



Height 
in feet. 



Howf 

ob. ' 
tained 



Ben Nevis 

hvn Macdui ....... 

Cairngorm 

Ben Lawers , 

Ben More, Assynt , 

Ben Avon 

Ben More, Perth.., 

Ben Gloe 

Ben Ledi , 

Schehallien. , 

Ben Deirg ... 
Ben Ferkini*^ 
Mount BottodL . . . , 

Ben WyviST 

Scureock 

Ben Cruachan 

Ben Gurdy 

Ben Aau 

BtmVorlich 

Ben Lomond 

Steuchachrooe . 
Bedei 



Scotland. 

[nveraess 

Aberdeen 

Ditto 

Perth.... 

Sutherlfiiad , 

Aberdeen 

Perth.. ........ 

Ditto 

Ditto 

Ditto 

Ditto. 



Ross . 



Arwlo . 

Perth..,* 
Ditto.. ^. 
Ditto..,.. 
Stirling. . 



Ben Yenue.. 



Perth ? . 
"■erth. . . 
Arran. . . 
Ayr 



4406 
4296 

mo 

S944 

3821 
3818 
8724 
3651 
3613 
85S0 
848S 
S450 
8422 

Mm 
3;iiK) 

3.%4 
3301 

mo 

8191 
8171 
8150 
8000 



Trig. 



i 



Estim . 



, OBOG&APIir. 119 
Comparative Tablb of Mountains— continued. 



Name of Mountain. 



DoUarburn 

Broad law 

Hart fell ............... 

Lowther Hill 

Pap of Jura. 

Tintoch 

Creffell 

Caenetheu 

Leadhills 

EadenHUls 

Arthur's Seat 

Carrantuohill 

Macgillicufldy Heeks, 

highest of 

Mount Brandon 

Lugnaqiiilla 

Galty More 

Slieve Donau 

Manserton 

Mflilrea 

Mount Leintter 

Benburg 

Knockmealdon 

Comeragh 

Croagh Patrick 

Kippure 

Derryveagle 

Slievnaman 

Nephin 

BencoT (Twelve Pins) , 

Keeper 

Tarvel 

Bamsmore 

Achil 

MuckUh 

Culciagh 

Croaghan Moira 

Croaghan Kinshela 

Carlingford Mountain . 

Slieve Gullion 

TrosUn 

Slieve Qallion 

Benbulben 

Slieve Bloom 

l>evil»a Bit 



Country. 



Peebles 

Ditto 

Dumfries 

Lanark 

Argyle 

Lanark 

Kirkcudbright 

Pentlaiid, Mid- Loth i. 7 

Dumfries 

Roxburgh 

Mid-Lothian 



Ireland, 



Kerry 



Ditto 

Ditto 

Wicklow 

Tipperary 

Down 

Kerry 

Mayo 

Kilkenny and Wexford 

Mayo 

Waterford 

Ditto 

Mayo 

Dublin 

Donegal 

Tipperary 

Mayo 

Galway 

Tipperary 

Tsnrone 

Donegal 

Mayo 

Donegal 

Fermanagh 

Wicklow 

Ditto 

Louth 

Armagh 

Antrim 

Londonderry 

Sligo 

Queen's County . . . 
Tipperary 



Height 
in feet. 


How 
ob. 

tained. 


2840 
2800 


Estim. 


2835 
2522 
2470 
2306 




1881 
1700 
1564 
1380 
810 


Trig. 
Barom. 

Trig. 


8414 




3191 
8127 




8089 
8015 
2796 
2756 




III! 




2597 
2510 
2478 
2462 
2864 
2840 




2386 
2278 
2238 
2204 
2218 
2190 
2186 
2176 




^ 
1986 
189S 
1810 
1730 
1722 
1681 
1588 
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1 20 OBOORAPBT. 
COMPARATITS TabLB OV MOOHTAIITS— «Ofl«<mi«tf. 



Name of MounUin. 



Country. 



Height 
in feet, 



How 

ob- 
tained. 



Sum Fdl . 



MeqfMan, 



Snowdon 

Carnedd Llewelrn 

Caraedd Dafydd 

Aran Mowddwy 

Cader Idris 

Moel Siabod 

Brecon Fan 

ArenigFawr 

Cader Bcrwyn 

Plynlimmon 

Radnor Foreat 

Pegwna ftiwr 

YrEifel 

Crm y brain 

Moel ram ma 

Qam Moelfre 

Comdon Beacon 

Penmaen Mawr 

Breidden (Rodney's Pil- 
lar) : 

Boly Head Mount 

Great Ormea Head 



BcafellPike 

Scafell 

Hetvelyn 

Sliiddaw 

Fairfield 

Great Gable 

BowfeU 

RydalHead 

CroBsfeU 

Pillar 

Bencathra 

Orassmoor 

Red Pike 

High Street 

Grisdale Pike 

Cheviots 

Mickle Pell 

Coniston Old Man . 
HUl Bell 



yra/tfs. 

Caemanron 

Ditto 

Ditto 

Merioneth 

Ditto 

Caernarvon 

Brecknock 

Merioneth 

Ditto 

Cardigan 

Radnor , 

Montgomery . . , 

Caemanron 

Denbigh 

Ditto 

Ditto 

Montgomery . . , 
Caernarvon 



Montgomery . 

Anglesea 

Caernarvon. . . 



England, 

Cumberland 

Ditto 

Cumblnd. ft Westmld, 

Cumberland 

Westmoreland 

Cumberland 

Westmoreland 

Ditto 

Cumberland 

Ditto 

Ditto 

Ditto 

Ditto 

Westmoreland 

Cumberland 

Northumberland 

Yoricshire 

Lancashire 

Westmoreland 



8571 
M94 
8488 
S»89 
8955 
9875 
2862 
8818 
8710 
9468 
9174 
1929 
1868 
1864 
1887 
1791 
1698 
1566 

ItlO 
709 
670 



-8166 
8100 
8066 
8038 
89S0 
3925 
8914 
8910 
2901 
2897 
3787 
8736 
S750 
9700 



9677 
9600 
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OBOORAPRT. I2l 
COMPAmATivs Tablb or tiovvrAiKU-eantinued. 



Name of Mountain, 



Harrison Stickle 

Great Whemside 

Ingleborough 

Hedgehope 

Pike of Stickle 

Little Whernside 

Carafell 

Penvf?hent 

Fountains Fell 

Carrock Fell 

High Pike, Caldbeck... 

Causey Pike 

Dartmoor (Ness Tor). . . 

Kinder Scout 

Black Combe 

Holme Croes 

Axe Edge 

Brown Clee Hill 

Pendle Hill 

Cawsand Beacon 

Lord's Seat 

Bleasdale Forest 

Lon^ Mynd 

Honister Crag 

Eimoor (Dunkerry) , . . 

Wansfell 

Rivington Pike 

Whinfell Beacon, Kendal 

Cat Bell 

Stowhill 

Brown Willy ....... . 

VVrekin............... 

Malvern 
Quaatock H^* 
Caer CaradoC. \ 
Carradon..,,,.,i,.,.^ 

J^atrigg 

Cleeve Cloud|€6tteswold 

iJensHiU.... ,. 

i^ughrigg Fell 

Mowoqpp . 

Brent Tor "!! 

Benson Knott, Kendal 

KOieberry Topping 

Penrith Beacon 

iQknen Beacon 

HiaFeU..... 

OtotHiUi 

IMadipBiai...;...... 



Country, 



Westmoreland . . 

Yorkshire 

Ditto 

Northumberland 
Westmoreland... 
Yorkshiie,., ... 

Ditto 

Ditto 

Ditto 

Cumberland . 

Ditto,.. 

Ditto.,.. 

Devonshire. ...... 

Derby 

Cumberland 

Derbyshire 

Derbyshire 

Shropshire 

Lancashire. 

Devonshire 

Cumberland 

Lancashire 

Shropshire 

Lancashire 

Somersetshire ... 
Westmoreland . . . 

Lancashire 

Ditto 

Cumberland .... 

Hereford 

Cornwall 

Sliropshire 

Hereford & Worcester. 

Somerset 

Ditto 

Cornwall 
CiimbOTUuid .... 
OlduceMer 

Ditto 

Westmoreland . . 

Stafford 

Devonshire 

Westmoreland . . 

York 

CumberlMliI 

Wilts.. ,77!.* 

Cumbolaiii 
Worcester 
Somend. 



Height 
in feet. 




2400 
2384 BM 
2361 BH 
3347 
3300 
S63 BBC 
2245 BH 
2320 BH 
3190 BH 
2110 
2101 
2030 
2056 
1981 
1919 
1859 
1810 
1805 
180S 
1793 
1738 
1709 
1703 
1700 
1668 
1590 
1545 
1500 
1448 
1417 
1368 
1320 
13-20 
1270 
1200 
1160 
1160 
1134 
1110 
1108 
1101 
1100 
1008 
1022 
1020 
1011 
1000 
1000 

m 



How 
ob- 
tained » 



2878 J* 

3810 § 
3188 1 
327S € 
3191 5 



12B GBOOBAPSr. 
CoMPAmATiVB Tablb OP MouNTAiNB— coiiiintteit. 



Name of Mountain. 



CountTy. 



Leith Hill 

May Hill 

Bowle%' Hills 

Highclt't ro Beacon ..... 

Ditchling Beacon 

Bardon (Charnwood) 

Barr Beacon 

Nettlebed( Henley) 

Landsdown fBath) 

Dundrv Hiil 

Hiffh Beach (VValtham). 

Sedgley Beacon 

Farley Down 

Kendalfell 

FairliKht Down 

Folkestone Hill 

Delamere Forest 

Beachy Head. 

Dover Castle Hill 

Bagshot Heath 

Shooter's Hill 

Hampstead Hill 



Mont Blano . 
Monte Rosa . 
Taschhorn 
Lvskam . 
WeisRhora 
Mont Cervin 
Dent Blanche 
Grand Combin 
Strahlhom 
Finsteraarhorn 
JunRfVau 
Shreckhom . 
Oertler Spits . 
HohenwartshOhi 
Mulahacen . 
Malahite 
Mont Perdu . 
Mtn% . 
Aguille Noire . 
Le Pic Blanc . 
Olympus 
Gross KokI • 
St. Gothard Pass . 
Little St. Bernard . 
Monte Como 
Fie da Midi 



Surrey 

Hereford 

Stafford ........ 

Hants ......... 

Sussex .. .. i..,, 

Leicester ....... 

StaiTord ....... 

Oxfordshue 
Gloucester . . .i . 
Somerset ..... . , 

Essex. . i . .i,.. 
Stafford ....... 

Wilts....... 

Westmorcsland . 
Sussex 

Kent i . 
Cheshire 
Sussex 

Kent 

Surrey 

Kent 

Middlesex 

EUROPB. 

.Switzerland, Savoy 
Ditto, Ditto 
. Switserland . 
J Ditto 
'Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Tyrol 
Ditto 

Spain, Sierra Nevada 
Pyrenees . 
France, Pyrenees . 
Italy, Sicily . 
Prance, Dauphin^ . 
Ditto, Pyrenees 
Greece . 
Austria, Carinthia . 
Switz., Helvetian Alps 96757 
Ditto, Alps 
Apennines 
Pvrenees . 



Digiti 
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QEOGHAPHT. 123 
COMPABATITK TaBL9 OF MOUNTAIN S-COnttottAf. 



N ame of Moantam. 



Lournitz Peak 
Suadarama 
konte Velino . 
Cik>ldmme Krivan . 
Sneh£lttan 
Hospice, Gt. St.\ 
Bernard . J 
Pamassus 
Pmdus . 
Bnaefell . . . 
Sospice St. Gothard 
Lthos 

Le Molesson . 

iimplon . 

Ora?fa YGkul . . 

■iiskutan 
lout Dor 

^lomb du Cantal . 

)(^. Jura , 
tossuuFK 
frosse Rader , 
lecla . . 
►ovrefeldt 
uy de Dome 
l«s of Jerkin 
tteni . 

banian Mounts , 
Muvius . 
Jhsenkopf , 
DCken . 
ontserrat 
braltar . • 



nt Wo: 



jaro. . 
. 7o»Q . 
i of Qeesl^ 
of Teneriffe 
as Mounts 
cnalmon . 
iwveldt 

. mpans Mount 
. ttdar Mounts 

CS«. : 



Country. 



HuDKary, Carpathians 
Spain, Castile . 
Italy, Naples . 
Hungary . 
Norway, Dovrefeld 

Switzerland, Yaloia 

Greece 

Ditto, Albania 
Iceland . 
Switzerland, Uri . 
Greece . , , 
Jura ...» 
Switzerland, Taloia 
Iceland . , , 
Sweden, Jemptland 
France, Auversne 
Ditto 

Switzerlandi Schwyto 
Ditto, VaHd , . 
Ditto, Schwyt* 
Silesia . . , 
Iceland , . « 
Norway . . < 
France, Auvergne « 
Norway , . . 
Greece . • • 
Ditto , . . 
Italy, Naples , 
Bohemia, FichtelgebirgeSSSO? 
Hanover, Hartz 
Spain, Catalonia , 
Spain, Andalusia . 

Afuica. 
Equatorial Africa • 
Etniopia . , « 
Abyssinia • • 
Canary Island 
Morocco . 
Abyssinia 

Cape of Good Hope 
Cape of Good Hope 
Abyssinia « « 
Cape of Good Bdp9 
Abyssinia * • 
Madeira . t • 
QapeofCrood Hope 
at. Hel«n» ■ f 



Height 
in feet. 



8t;40 
85f)0 

sm 

8115 
8010 

8000 
7000 
6860 
6817 
6700 
6581 
64a3 
.6240 
.6180 

em 

6096 
6050 
5412 
5154 
4973 
4*JO0 
4875 
4807 
4560 
4500 
4500 

39n 

39«0 
3740 

mm 

1439 



20,000 
16,356 
15,000 
12,205 
11,400 
ll,2f)0 
10,000 
10,000 
8450 
8000 
7^ 
6056 
8816 



How 
ob- 
tained.; 
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1^4 GEOGRAPHY. 
CoMrAKATiVB Tablb o9 tlovnTiLitit— Continued, 



Name oflf ountain. 



Country. 



DerU's Heul 
Lion's Head • 
HiKh KooU . 
Pynunida • 

Mount St. BUas 
Popocatepetl . 
Mount Hooker 
Mount Brown 
Mount Hood . 
City of Mexico 
Mount Washington 
Mount Adanu 

Aconcagua 
Bahama . 

ParinaCota . 
Gualateria . 
Pomarape . 
Chimboraso . 
Borate . 
lUimani . . 
Antisana • 
Cotopaxi . 
Tolima . . 
Purace . 
Potosi(City) , 
Titicaca (Lake) 
Mount Darwin 
Itambe . . 
Itacolumi • 



Ganrisankar . 

Kanchii^inga . 
Sihsur . 

Dapsang 



Demavend . 
Hindu Koh . 
Elbrus . 
Ararat 

Klieutsehweak 
Amus . 
Altai 

HPTDion • • 
Taurus 
Count Lebanus 



CapeoTGood Hope 

St. Helena . 
Egypt .... 

NomTB AMsmicA 
Russian America . 
Mexico . 
Rocky Mountains • 
Ditto 

Cascade Mountains 
Mexico . 
North Carolina 
Appalachian Mountains 
South Ambbica. 
Chili . . 
Ditto 

Ditto • . . 
Ditto . 
Ditto . . 
Ecuador . . . 
Bolivia . . . 
BoUvia . . . 
Ecuador . » . 
Ditto 

New Granada 
Ditto . . . 
Bolivia . . . 

Ditto 

Tierra del Fiego . 
Brasil . . . 
Ditto . . . 
Asia. 
In the Himalava, 
Feet. 

. 39,003 1 Dhavalagiri 
. 28,156 Yassa . 
. ^,790 1 Jibjibia . 
In the Karmkorum. 
S8,278 1 Deamer . S6,flS9 i Maaheribrum II 
^sia generally, 



Persia 
Afghanistan 
Caucasus . 
Persia 

Kamtschatka 
AAia Minor 
Siberia . 
Syria 

AsU Minor 
Syria . oigii 



by Google 
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lOM PAmATITBTABLlI OF MoUNTAIHt— 4*0lt«flM«il. 



luaeofMoanteln, 




Country. 



Height 
in feet. 



.India . . . 
.Syria . . 
. Ditto 

. W. Glumts (India) 
.Alia Minor 
. Russia (Tlie Ural) 
.India ... 
. Ceylon ..... 
Indian and PACiric Ocxans. 
uag . . Sumatra . 

I Kea, . . Sandwich Islands . 

nt Terror . Antarctic Islands . 



rOphir 
nt Erebva 
eoDou . 
nt Semiru 
jat Aijimo 
. Ambcmaniene. 
nt Bdgecotaibe 
nt EffOiont 

ik Peak 
Dt ICoAciusko 
Wellington 



Sumatra . 
Antarctic Islands . 
Tahiti . . , 
Java . . 

Ditto 

Madaxascar . 
New Zealand . 
Ditto . . 
Aleutian Island 
New South Wales . 
Tasmania , 



8700 
8598 
7498 
7000 
6883 
5897 
6000 



15,000 
18,958 
18,880 

18,840 
12,807 
12,250 
12,300 
11,800 
11.606 
9630 
8840 



6500 
4300 



TBB HIGBBtT MOUNTAINS IN THX WOSLD. 

„fi higheat mountain in the world is the peak OauriiMiikar in 
f Himalayas, called Mount Everest by Colonel Waugh. after 
I distinguished predecessor. It is more than 29,000 feet, 
mAj H niiles, above the level of the sea. The native names 
fit are— besides Gaorisankar. which is mythological, and to bo 
^1 only in the Nepaulese— Deodunga and Chingo-Famari, by 
li it is known among the people of Thibet. 
in are twelve peaks in the Himalayas higher than any 
B Andes, and consequently in the world ; and at least thirty 
^•ng40,000feetl ' * 

get the Alps conducting from Germany tSwitterland, 
andFrancCt into Italy, 

Passage of St. Oothard 
Passage of Mont Cenis 
Passage of Simfalon 



ffe of Mount Cervin 11,100 



ge oiiht Furka 
» of Colde Seigne 
» of Great Saint 

sofColTerret 
of Uttle Saint 



8,800 
8,074 



8,173 
7,614 



7,192 



Passage of Spltfgen . 
The Post of Mont Cenis 
The Col de Tende . 
Rastadt . 
Passage of Brenner . 

Digitized by Google 



Feet. 
6,808 
6,778 
6,578 
6,814 

5*,^ 
5.114 
4,668 



12G 



Portd»Oo . . . 
PortYield*B«tmiU 
Port de Pin^de . 



GEOGRAPHY. 

Passages of the Pyrenees, 

Feet. 



. 9,84S 
. 8.40S 
.8,255 



Port de Gavtmie . 
Port de Cavarere 
Passage de Tourmalet 



Alto de Toledo 
Laganillaa . 
Assuay . 
Passage of Paqiiani 



Passages. qf the Cordilfera of the Jndes. 



, 1^,590 
, ]j5,590 

. 15,225 



Passage of Gualilaa 
Passage of Tolapaica . 
Passage of Aitoa de loa 
Huessos 



Ibi G&min 
D6ukia . 
J4nti 
Parang . 



Passages of the Himalaya^ 
In the Crestof tke Himalaya Proper* 
Mana 



Feet. 

.7.141 
.14^ 



.18.M 



* . 18,48B Nelong . » 

. 18,529 Kiobraiig . • . 
. . 18^ Uin4si . . . . 
In the Crest of the KarakoHkm. 
Most&gh . 19J019 I Changchenmo 18,800 I Karakonun 

In the Crest of the Kueolfien. 
Elchi 17,899 |. Yumngkash . . 

PA88K8 IN BNOLANO. 

Footway ttam. Settle to Malthom, Yi& Stockdale, ciUed 

" Orisedale Pass,*' Yorkshire ..... 1750 

Sty Head, Cumberland VB» 

Kirkstone, Westmoreland IM 

Haws, Newlands, Cumberland UN 

Haws, Buttermere, Cumberland IM 

Dunmail Raise, Cumberland and Westmoreland . . W 

STlfOPTTCAL TIbW ofr THB KNOLI8H LAKK8. 



Name of Lake. 



Windermere . 
Ulleswater . 
Coniston Water 
Basinthwaite Water, 
Derwentwater . 
Crummock Water 
Wastwater 
Haweswater . 
Thirlwtr.orThlrlmere 
Ennerdale Water 
Esthwaite Water 
Buttermere 
Grasmere . . 
Loweswater • 
Brothers Water 
Rydalmere . 
Red Tarn, Helwellyn. 
Sprinkling Tarn, Bor 
. rowdale . 



Length 

tn 
miles. 



Brendth 

in 
miles. 



Helfht 
iafeM 
aboT* 



288 
821 
204 
894 
583 
869 

^ 

208 
4S9 
620 
IhO 
2856 
1960 



Oouily. 



W.&Lanc 
CAWest. 

Lane. 

Cumb. 

Cumb. 

Comb. 

Cumb. 

Wieat. 

Cumb. 

Cumb. 



A 
If 
r 



Cumb. 
West. 
Ciunb. 
West. 
West. 
West. 



Digitizeiby Google 



CBOOAAPHT. 
ABXA OF OCBAIfS AND LAKBS. 



OCKANS. 

Atlantic 
Antarctic 
Arctic 
Pacific 
Indian 
Mediterranean . 
IKlack Sea 
Baltic . . 



Sq. Miles. 

. 25,000,000 
. 30,000,000 
i 8,400,000 
. 50,000,000 
. 17,000,000 
. 1,006,600 
. 150,000 
. 175,000 



^ If the whole connccterl ocean 
I cover an area of about 160 
millions of square miles, :ind 
its mean depth be about two 
its cubic contents will 
830,000.000 cubic 




ILakxs and Inland Seas. 
J Sq. Miles 

rAral, Sea of, Tartary . 1 1 ,050 
Aioph, do. Russia . . 8.8(K) 
Baikal, do. Siberia . 8,000 
Bolaton, J.ake, Hungary 360 
Balkash, do., Mongolia- St^OO 
Constance, do. Swits. 280 
Celano Italy ^ m 

Como do. do. . 80 
Caspian Sea . . .160,000 
Bead Sea ... 370 
I)embea, Lake, Abyssinia 1,300 
do. Lapland . 870 



Erne, Lalte, Trflanrl 
Erie. do. . 
Garda,do. 1; 
Geneva, do . ti vv i t z e r 1 and 
Huron, do. America . 
Joannica, do. Turkey . 
Killarney, do. Ireland • 
Ladoga, do. Russia 
Laim, do. Denmark • 
Leven, Loch, Scot hind . 
l.omond,do. do. . 
Lticcme, do. Switz. 
Michigan, do. America. 
Ma;z^iorc, do. Italv 
Mtirninr;!, Sr.i. Tiirkf'V . 

N< . ■ ; - . !i. A. 

Nt ^, I M, , u; .ui.i . 
Nrusiiilcr, L., Hungary 
Ncufchatel, do. Swits. . 
Ochrida, do. Turkejr 
Onega, do. Russia 
Ontario, I>ake, America, 
Ori-liro. fU). Sweden . 
Ouro(.>mia, do. Persia . 
Superior, do. America . 
Tay , Loch Scotland 
Tyberias, Sea of, Syria . 
Touting, Lake, China . 
Wener, do. Sweden * 
Wetter, do. do. 
Windermere, L., Engl. . 
Zalzan, Mongolia . 



127 



Miles. 
48 

11,000 
180 
886 
25,000 
20 
14 
6,830 
200 
27 
27 
100 
25,000 
150 
8,680 
80 
25 
160 
115 
50 
8,800 
10,000 
900 
900 
40,000 
18 
85 
1,200 
2,136 
945 
U 
8,600 



HEIGHTS or WATX&FALL8. 



Feet 

Handeck,! 150 
iriand) . .J to 200 
(Styria) . . . 1%0 
fSavoy) . , . IGOO 
' i(Colombia)-3e0and789 
U Cascade (Alps) . 390 
na Falls (Dalmatia) . 150 
jdiere (Canada) . . 100 
_jchia(Asia} ... 362 
tfttenang Falls fT'.S.) . 
tde (near Lanark 84 
hie (Sweden). . . G4 
-11*8 Bridge(SwitzerIand)10{J 
son (Mount Rosa) . 1200 
no (near Rome) , 300 
CScotlandJ . . 197 



Feet 

Ganges Head (India) . 174 
Garisha (India) . . . 1000 
Gutpurda (Ganges Head). 174 
Lauffen Falls (Switzerland) 60 
Lauterbrun (Switzerland) 92 
Lidford (Devon) . . 100 
Lulea (Lapland) . .897 
Lillamcy Cascade . . 70 
Mender Falls (Natolia) . 40 
Minzapeezo (Thibet) . 450 
Missouri (N.Am.) 50, 80»and90 
Mohawk (New York) . 68 
Montmorency (Quebec) . 250 
Nant d'Arpenas (Cha«l o^n 

mounix) . . . / 
Narva (Russia) ... 67 
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H BIGHTS or WATBBPALI.8-«(m£f»1tetf. 

Feet 



NatcTiikin f Kamschatka) 100 
Niagara Great Fall 1 ,tn 

(Canada) I •■ 

Nile .. .. 80, 34, and 40 
Ftssevach (Switzer-l 270 

Uad) J to 900 

" ^ IStoBO 



St. Cloud (Paris) 
Staubbach (Switzerland) 
TivoU (near Rome) ., 
Tosa, near Formazza,) 
(Switzerland) J 
Trohsetta (Sweden) 

~ "Is ^ - 



POTAMOLOaiCAL TABLE. 

SUHOPK. 



Kwne. 



Traversed. 



Panube 

Dneipcr 

Bon 

Bnero 

Duna 

Pwiii« 

Bbro 

Elbe 

Forth 

Garonne 

Glomen 

Gaudiana 

Liftey 

Loire 



Uaritea 

Nieiuen 

Oder 

Po 

Rhine 

Khone 

Seine 

Severn 

Shannoa 

Tana 

Tagna 

Thames 

Tiber 
Trent 
Tistula 
Volga 



CacardifltaMU. 
Black Forest 

Viasma 
Epiphann 
Airove Soria 
Duna Lake 
listing Lake 
Hevnosu 
Hdhon-Elbe 

Ben Lomond 
Bcrtraiiti Mt. 
Beekan Lake 
Lake del Key 
Kippure 
Cevennes Mts. 
Langrea 

Balkan Mts. 
Minsk (nearj 
Odran 
Viso Mt. 
Near St. 
Gotthard 
Furca Mt. 
Cote d'Or 
Plvnlimmon 
Allan Lake 
Kolen Mt, 
Albarazm 
LochTay(W.of) 
Cirencester 
Veniia Mount 
Leek (near) 



^oligir Ii, 



Greece 

Germ. Austria, 

Turkey 
Russia 
Ditto 

Spain and Port. 

Russia 

Ditto 

Bohein. Saxon. 

Prussia 
Scotland 
France 
Sweden 

Spain and Port. 

Ireland 

France 

France and Ne- 
therlands 
Turkey 

Poland St. Pnis. 

Prussia 

Italy 

Swi'tzerl. Fran. 

Ger. Nptherl. 
Switzerl. Fr. 
France 

Wales & Engl. 

Ireland 

Lapland 

Spnin & Port. 

St;otland 

England 

Enijand 
Polanillic Pnu, 



Digitized by Google 
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rOTAMObOGICAL TABLX— COnel»ltt«f. 
ASIA. 



Name. 



Source. 



Countries 
Traversed. 



Kolaihan Mt. 
Erzeroom 
Sourman 
Darlingdowns 

Altai Mts. 
Erzerum 
Gan^utree 
Belur Mto. 
Nnssuck 
Tcharinr L. 
Near Oartok 

Souc 
Akhalzik 
Urrack Mts. 
Warwick Pin. 
Omercantue 
Sidmouth Hills 
ChanninK 
Australian Alps 

Omercantue 
Altai Mts. 
Oural Mts. 
Henly Park 
Tchilder Mts. 
Houda Donane 



Cliinese Tart. 
Armen., Persia 
Tibet, Birm. E. 
Australia 

Siberia 
Turkey 
Hindoostan 
Tartary 
Hindoostan 
Oiina 

Tibet, Cabul, 
Hindoostan 
Tibet, Birm. E. 
Armenia 
Siberia 
Australia 
Hindoostan 
Australia 
Siam 
Australia 

Hindoostan 

Siberia 
Tartary 
AuRtralia 
Turkey 
Tibet & China 



Sea of Ochotsk 
Caspian Sea 
China Sea 
Lake Alex* 
andrinua 
Arctic Ocean 
Persian Gulf 
Bay of Bengal 
Sea of Aral 
Bay of Bengal 
Eastern Sea 
Arabian Sea 



Casambe 

Lnnino 

Zareberg 

JaUonKadooHts. 

Groenberg 

Jallori Kadoo M. 

Lakes Victoria 
Nyansa and 
Albert Nvanaa 

Wind Heuvel 

Stormberg Mts. 

Foola Jallon 

JallonKadooMts. 

Chieova Mts. 



South Atlantio 

Ocean 
Ditto 

South. Ocean 
Atlantic Ocean 
South. Ocean 
Uncertain 
Meditenraneaa 



Angola 

Congo Loango 
Cape Colony 
Senegambia 
Cape Colony 
Nigritia 
Abyssinia, Ntt> 
bia, Egypt 

Cape Colony 
CaSiraria 
Senegambia 
Ditto 

Hocaianga 



S.Atlan. Ocean 

Ditto 

Atlantic Oc^aa 

Ditto . ■ 
MosamlO „ 

by Google « 
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POTAMOLOGiCAL T\Bi,K--corUinued 

AMERICA. 



Name. 



Source. 



Countries 
Traversed. 



Terminatioo. 



Bravo 
Coloradc 

Columbia 

Delaware 

FranciscOjiJt. 

Hudson 

Lawrence, St. 

Moclieneie 

Magdalena 

Mississippi 

Missouri 

Mobile 

■Ohio 

Orinoco 

Para 

Pannaiba 

Plata, La 

Potomac 

Rastcntchewan 
Snvannnh 

Uraguay 



Lnuricocha L. 

Rocky MU. 
Ditto 

Ditto 

WaterviUe 

Tamandna 

Cbamplain L. 

Superior Lake 

(near) 
Rocky Mts. 
Andes 
Leech L. 
Rocky Mu. 
Vans (near) 

Ontario L. (near) 

IpavaL. 

Zedas 

Mangabeiras Mt 

S. Pary Mts. 

Alleghany Mts. 

Buffalo L. 
Stony Mts. 
Alleghany Mts. 
Otsego 

3. Catherine M. 



Peru, Columb. 

Brazil 
Mexico 
Ditto 

Wu. Territory 

New York and 
Pennsyivan. 
BrasU 

New York 
(State of) 
Canada 

Brit. America 
Columbia 
United States 
Missouri Ter. 
Georgia and 

Alabama 
Ohio, Indiana, 

Kentuc.IlUn. 
Columbia 

Brazil 

BrasU 

Brazil, La Plata 

Virginia and 
Maryland 
Brit. America 
Ditto 
Georgia 
N. York & Pens 
BrasU 



North Atlaatii 

Ocean 
Mexican Sea 
GulfofCali- 

fomia 
Northern Paci 

flc Ocean 
AUanticOcM 

South AtlaatI 

Ocean 
Atlantic Ocffl 

a. of St. I 

Arctic Ocew 
Carribean S4I 
Mexican Sea 
Mississippi 
Mexican Sea 

Mississippi 

North AtM 

Ocean _ 
South Atlaal 

Ocean 
Nortli Atlaol 

Ocean 
South AtM 

Ocean 
ChesapeakI 

Winnepegl^ 
Ditto ^ 
Atlantic _ 
Chesapeak 
Bio de la 



cOcd 
ea^ 



Volga 



Digit 
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GEOGRAPHY. 13X 
STATISTICS OP THE PRINCIPAL RIVERS.-Dr. TraUl . 



Europe, 



n^idga 

Bnphrate* .... 

Indus 

Saoges 

T aD{;-tse, or Great River of China 
Asiatic Ruisia. 
ditto . . 
ditto 
jifrica, 
[He ..... 

jimerica. 
\t. Lawrence, includinK Lakes 
'itsissippi .... 



n, not including Araguaya 



Length 


Proportnl. 


in Eng. 


magnitude 


Miles. 


of Basin. 


180 


1 


810 




720 


6* 


400 






9 


760 


]8| 


1750 


56 


1390 


86 


13S0 


87 


2590 


94 


1750 


42 


2070 


72| 


1800 


76 


8870 


138 


2880 


164 


2430 


174 


2700 


286 


2880 


- { 


4050 


109 


8420 


249 


2430 


22& 


4005 


895 



Areaofbasin 
in Englisli 
Miles. 



5,500 
70,000 
48,000 
27,000 
50,000 
76,000 
810,000 
200,000 
205,000 
520,000 

280,000 
400,000 
420,000 
760,000 
900,000 
960,000 

1,800,000 
500,000 

uncertain 

600,000 
1,868,000 
1,240,000 
2,177,000 



HUHBER OP DAYS OCCUPIED IN TRAVELLING FROM 
ENGLAND TO THE UNDERMENTIONED PLACES, IN 
VARIOUS PARTS OF THE WORLD, 



JOS Ayres 
:alcutta 
Jape . 
Carthagena . 
CoDstantinoule 

and steam) 
Cape de Verd 
Gibraltar . 
Hamburg . 
Havana 



. 21 
. 26 
. 22 
. 28 
. 86 
. 41 



days 
hours 
days 



(rail 



6 
. U 
. 5 
. 88 
. 20 



hours 
days 



Honduras . 
Hong Kong 
Lisbon . . 
Madeira • 
Malta . . 
Melbourne . 
Monte Video 
New York . 
Rio de Janeiro 
Rotterdam . 
Slianghai . 
St. Petersburg 



Sydney 
y^'eat It 



ndtes 
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. 28 days 

:io :; 
.55 ; 

.84 „ 
. 10 ., 
. 26 „ 
. 22 hours 
. 57 days 

.55 ,; 

. 20 
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GEOGBAPHT. 



Distances of Places by Sea between which Steam PackeU 
communicate. 



Stations. Stat. Miles. 

London to Aberdeen . . 496 

Antwerp . • 210 

Belfast . . 780 

Bouloffne . . 12S 

Bristol . . 64S 

Calais . . 106 

Cologne . . 365 

Cork . . .610 

Dartmouth . W6 

Dieppe . « 184 

Dover . . 98 

Dublin . . 680 

Dundee . . 471 

Falmouth. . 408 

Hamburg . . 482 

Land** End . 435 

Leith. . . 464 

Ostend . . 148 

Rotterdam . 205. 
St. Petersburpr, 
by the North 
Sea, Baltic, and 
GulfofFinland 1750 

Southampton to 

Alexandria . 3520 

Bermuda . . 8480 

Boulogne . . 135 

Cadiz . . 1275 

Falmouth. . 196 

Gibraltar . . 1865 

Guernsey . . 129 

Havre . . 125 

Halifax . . 3665 

Lisbon . . 1012 

Malta . . 2560 

MarseUlea. . 3160 

Port Royal . 5087 
Vigo ... 767 

Liverpool to 

*^ Belfast . . 166 

Carlisle . . 138 

Cork . . . 2H0 

Douglas . . 8-2 

Dublin . . .137 

Glasgow . . 249 

Liverpool to 

Halifax . . 2805 



Stations. 
Liverpool to 

Land's End 
' Londonderry 



Stat. Mne8» 



New York 
Bristol to Cork . 

Dublin . 
Falmouth . 
Guernsey . 
Jersey 
Waterford 
Falmouth to 

Bombay . 
Bordeaux . 
Calcutta . 
Canton 

Cape of Good 

Hope . 

Gibraltar . 

Lisbon . 

Sydney 
Folkstone to Boulogne 
Dover to Calais 

Boulogne . 

Dieppe 

Havre 

Ostend 
Brighton to 

Dieppe 

Havre 
Hull to Aberdeen , 

Dundee . 

Hamburg . 

Leith . 

Newcastle 

Rotterdai]^ 

Texel . 
Glasgow to Belfast* . 

Dublin 

Londonderrr 
Dublin to Holyhead . 
Spitheadto 

Gibraltar . 
Gibraltar to 

Malta 

Malta to 

Gallipoli . 
Gallipolito 

CoBstantincple. 



.858 



•1 

is,a 

15J 



H,1 



Digiti 
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GEOLOGY. 



•ABRIDGED GENERAL TABIJE OF FOSSIXIF^ROUS 
STRATA. 



1. Recent . 
% Post FUoeette . 
8. Newer Pliocene 
4. Older PUocene . 

Upper Miocene 
0. Lower Miocene 
T* Upper Eocene • . 

8. Middle Eocene 

9. Lower Eocene . 
Maestricht Beds . 
Upper White Chftlk 
Lower White Chalk' 
Upper Greensazid . 
GftiOt . . . 
Lower Greensand . 
Wealden . 
PurbeckBeds . 
Portland Stone 
Kimmeridge Clay . 
Coral Ra^ * 
Oxford Clay . 
Great or Bath OOlite 
Inferior oolite. 
Lias .... 
Upper Lias 

Middle Lias, or Mttschel- 

kalk . . 
Lower Lias 

Permian, or Magnesian 
Limestone . 
. Coal Measures . 
k Carboniferous Limestone 

> Upper Devonian 

> Lowop Devonian 

> Upper Silurian 
. Lower Silurian 

Upper Cambrian 
Lower Cambrian 



Post-Teb- 

TIABT. 

Pliocbnx. 

MiOCBHX. 



EOCSNX. 



CBBTACB0U8.\ 



JVRASSIC. 



TSIABSIC. 



Pbrmian. 
Cabbonifb- 

BOU8. 



Tertiary v 
or \ 
Kainozoic. 



Dbvoman. 



Secondary 

or / 
Mesozoic./ 



:} 



Primary 



Paleeozoic. 



I 



Caubbian. 



* BztraGted from Sir Charles LyelPs JnUquttjf fffMa^ 
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These Mies Compiled for this Work by Profeasor J. Bsm 
GEOLOGY.— I.— TABLE OF SOME OF THE MINERALS 



Name of 

Minoral. 



Chemical Composition. 



Simple sub- (1) Diamond . . . 
stances. (9) Sulphur 



Primary (or 

binary) 
compounds. 



Quarts . . . . 
Rock Salt 



SiO»(8) 
NaCl .. 



Calcite . . . . 
Dolomite 



CaO,CO« 

CaO, CO«+MgO, C0» 



Gypsum . 



CaO,SO»+HO 



(4) AuKite or Py 
rozene 

(5) Hornblende 
or AmphibdO: . 



CaO,SiO*+MgO, SiO« 
8(R, SiO«)+aR, 8SiO>.. 



Black or Magne- 
sia Mica .7!.., 

Muscovite or Pot- 
ash Mica 

Chlorite 



4M0,1 Al* 0»,4SiO« 

KO, 8 SiO»+8 (A14 0» »5i O*) 
Nearly the same as Black Mica.. 



(7) Anorthite.... 

(7) Labradorite. . 

(7) Z.Thomsonite 
Olieoclase 
Orthoclase 
Albite .... 
Z. StUbite 



CaO, SiO* + A140», SiO» 
NaO, Si 0«+8(Ca O, Si»0«)+4{i 

o*!sio») Z:!^ 

Same as Labradorite + 8 ( HO) . . 
8(Na.Si04) + 4(Aro»,8Si0«] 
Ko,8SiO> + Ar0».8SiO« .. 
NaO,8Si04+Al*0», SSiO*. 
Same as Orthoclase or Albite 
6{H0) 



Schorl or Tour- 
malioe 



8or6or8(NaO) + 8A1*0» +» 
^ 0* + B0» 



diamond is mentioned as being the crystalline form ofl 
simple substance carbon, which in its amorphous conriiHo«k 
principal constituent ofthe rock coal. conaition» 
no2 l»£o»»d sometimes in beds or rock-like masses about 
^S•W.*•''*'"°®*^5®'^1°»«»c<>«l•«^«ent of rocks. 
it^UiteMc??.' «»*»»»««Hed.^»»^«i#a»»deuto^. 



not 



;kbs, F.R.S., Director of the Geological Survey of Ireland. 
'HICH ARE THE CHIEF CONSTITUENTS OF ROCKS. 



Dryttalline System. 


Specific 
gravity. 


Before 
blowpipe. 


Remarks. 




35 
2-0 






:d «r hexagonal 

it or cubical 


2-65 
2-15 






rd or rhombohedral. 

>itto 


27 
do. 






or oblique 


2-3 








3-4 
3 2 


f. or F. 
(6) F. 


Mg O often mixed with or 

replaced by FeO. 
R = MgO, CaO, FeO, or 

MnO. 


4 or rhombohedral . 
it or obliQue 


2-86 
2*9 


F. 
f. or F. 


MO is chiefly MgO, but 
often with KO and FeO, 
and Ar-*0» replaced by 
FeaOa. 

KO replaced by CaO, 
MnO and FeO, AlaO» 
by Fe^O'. 


h or doubly oblique 

h or doubly oblique 

h or rhombic 

h or doubly oblique 

h or oblique 

h or doubly oblique 
l» or rhombic 


2-7 

2-7 
2-8 
2*6 

2-5 

2*6 
2-2 


F. 

f. or P. 
f. or F. 
f. or F. 

f. 

f. 

f. 


Ca often replaced by KO, 
NaOorMgO. 

NaO often replaced bv 
CaO.MgObrKO. Oli- 
goclase is intermediate 
between the more basic 
and the more siliceous 
felspars. 

Orthoclase is by far the 
commonest felspar in ali 
kinds of granitic rocks. 
It is generally white or 
flesh-coloured. 

KO, or NaO often replaced 
by CaO. 


d or rhombohedral. 


8-2 


F. or f. 





(4) Diopside, Sahlite, Diallage or Bronzite, and Hypersthene or 
aulite, are varieties of Augite. 

v5) Tremolite, Actinolite or Strahlstein, Anthophyllite, Asbestos, 
c, are varieties of Hornblende. 

(6) In this column f. means slightly, and F. completely fuMble. 

(7) These three are the more basic Felspars with one of their 
coxites. Digit zed by Google 
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II.-LIST OF ROCKS. 

Igneous Rocks. 
A. HypogenotUf not eruptive. 
. Granite. Felspar (orth.). Mica (var.)attartz. 
5 Syenite. Felapar (do.), Hornblende, Quarts. 

♦ Protogene? Do. (do.), Talc, QuarU. 
fi. HypogerwuB or Eruptive, 

3 f /-Felspar (orth.) and Quarts, mixed ir. » 

S J V 1 ^ J "tate of paste, with or without distiiut 

8 i Felstonc < scattered crystals of either mineral « 

g[ C both. 

3 < Qreenstone-j 

^ (. I. Serpentines, are Varieties.)' 

if 

^ ! Ashes, or TufHu or fragmentary deiivathres dnziBS 
g i eruption of each class. 

Eruptive. 



rFelspar (orth.). (Trachytic porphm, 
j Domite, Andesite, Pearlstone, Omk 
Trachyte ) dian. Pumice, are varieties.) Clinkstone 
L is a hydrated variety. 

• c /-Felspar (lab. or an.) and Augite (witk 

*S J Tk^i<>.rf». J without Olivine and Mag. Iron). 

S^uoiertte < xnamesite and Basalt are varieties, 

A (. C Basalt being sometimes hydrated. 



Ashes, Tuflfs, &c., or fragmentary derivatives durioK 
eruption. 



Aqvkous Rocks 

A. Chemical, 
Stalactites and 



Twe5tinc?^} of Lime, deposited from solution. 

Gypsum . Sulphate of Lime, deposited from solution. 
Rock Salt . Chloride of Sodium, ditto. 

If thl* ck really exist, it is probably a metamorphie one. 

Digitized by Google ■ 
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Limestone 



AauBOUS RocKS—continued. 
< OrganO'Chemicai. 

/-Carbonate of Lime^ secreted fVom solution by 
J organic beings, chiefly animals (t]!halk, Oolite, 
'i Statuary Marble, are varieties), also some 
V. Magnesian Limestone. 
^Carbon, secreted by organic beings, chiellv by 
I plants. Lignite, Cannel Coal. Caking Coal, 
Coal J Cherry Coal, Stone Coal, and Anthracite, are 

. .-^ varieties resultingfrom the continued abstrac- 
tion of H and O + N, leaving the residue 
^ richer and richer in C . 

C. Fragmentary or Clastic. 



6 rlfebbies or grains of Quartz, or other hnrd 

S J G»n<i.f/^n. J minerals broken, rounded, and worn by water, 
g 1 sandstone < (conglomerate or Pudding Stone, Sandstone, 



( Clay 



A. Simple.. 

Crystallized Lime- 
stone and Dolomite 

Quartz Rock 

Clay Slate 



(.Gritstone, Sand and Gravel, are varieties.) 

^Minute particles of hydrated silicate of Alu- 
mina, derived from decomposition of fel- 
spatliic rocks, with various admixtures of 
other matter. 

Kaolin or Porcelain Clay, Pipe Clay, Fire Clay. 
Shale or Laminated Clay, firick Clay, Marl 
or Calcareous Clay, Loam or Sandy Clay, 
Silt, Mud, are varieties. 

MsTAMORrHic Rocks. 



Calcareous rocks subsequently altered either 
heat or infiltration of water contain- 



rCalo 



ing carb. acid or carbonate of magnesia. 

{Arenaceous rocks indurated and silicifled. 
(7bv heated water or steam.) 

{Argillaceous rocks hardened and cleaved by 
pressure. 



B. Schistose or Foliated. 

f Micaceous layers with or without Quartzose 
\ layers. 

Chlorite Schist . Chloritic ditto ditto. 
Hornblende Schist Homblendic ditto ditto. 

'"Alternating layers of Felspar, Mica, and 
Quartz; the Mica sometimes disappear- 
ing, or no longer occurring in parallel 
folia, antl the rock passing Into Gran te, 
which contains Oligoelase as well as Or- 
thoclase, and magnesian, rather than 
^ Potash, Mica. 
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Mica Schist 



Gneiss 



e E *! ST.s a, 
H « a-a a o c 



03 >. 



1||g|.s1? 
lullllls 



x: o o + 



,1 4) l« -"^ 

-> sa ca g 

fill 



sis 
lag 

«^ 3 

o >^ 
^ c >^ 



ill 



£ t) 0-3 
d C <u u 

o S ri 

-mil 



5«„ 



J c-Tj--, £ o «J 



iillili^lli 



'pa I) c 
« C SRcD 4 



'II 



•0( 




¥in 

s 

« w w 5^ 8 



§•3' .-s- 



-Sua "^I'^^'^A I uaiuapu^q 



I •udinoBsans 



-J 

ill 



1% 



II- 



ShsS 



moo ^ O 1^ 



s 


o 


'Si 








\LowcrE8tua 


ii 

4> 


|i 

m 


Bembridf 
Series 





a £ at « 

si SI III s||s I 1 



II lis 11 



I 



•uopuoT 



•anaooa '6 



Digitized by Google 



France, Germany, Italy. 


Maestricht and Faxoe beds, 
Craiepisolitique. 

/ Obere Kreide (7), Upper qua- 

1 der-sandstein (7), La scaglia. 

Calcaire k Hippurites, Craie tu- 
feau. Upper Planer-kalk. 

Glauconie crayeuse, Lower Qua- 
der-sandstem, & Lower Planer- 
kalk. 

Argile k plicatules. 

Hilsclay & conglomerate, Haut- 
rive marls, Biancone. 


D'Orbigny, Feet. 


Danien . . 50 

}senonien . 960 
Turonlen . 650 

Cenomanien 1600 
Albien I'm 

«&AUlwU • • XvU 

Aptien . . 650 
4060 

•Neocomien 8200 

j 


|| Typical BritUh Formations. Feet. 


Wanting. 

r Chalk with flints .... 600 
^ Chalk without flints ... 600 

p Upper Greensand .... 100 

J. a Weald clay 800 

%oJ Hastings sands, Tilgate and Ash^ 
o5 burnhambeds,&c. ... 900 

8400 


*«noaw^ai3-^ 



Digitized by Google 




S |S| 




s Mi 

■ago 



3 



g 



-5 

o o 



II 111 



o o 



Digitized by Google 



••po 

8,1 




8 I I 

rri 

^ § 



w C V O 
V V H 

.1 " C - 



04 04 ^ 



IIP 

o5 



I. s 



IlllHi 



11^ 



lliillii 



£ 

i 
% 

c 
1 

i 

« 

h 

X. 
_« 

"C 

n 


ll « 
1 s 

:l 

1 t 
I " 
^ 'i 
-a 

% Ut 
% |5i 

S llE 

* fc i« e *J 
M M P- 

i IS 

■ iS2 

Boo 

o • • 

3 « o 

2* o o 

s i § 

S -2 -C! 

y o o 


The British tvpe given above prevails throuuh South Wales and south-eastern and central Ireland, 
as al-»o in North Wales and in Derbyshire, where, however, its base is not shown. Both in Ireland and 
the Welsh border the old red sandstone dies awav to the north and disappears, and does not exist in the 
north of England, but sets in again in Scotland m full development. The carboniferous limestone is 
often defective below, and sometimes absent; it also changes its character, becoming split up with shales 
and sandstones, and even coals, as it is traced through the north of England into Scotland, and having 
a somewhat similar change in the north of Ireland. In the south-west of Ireland it becomes wholly 
replaced bv a thickness of 5000 feet of carboniferous slate, with sandstones called coomhola grits. In 
Devon atid'Cornwall it is similarly replaced by Devonian slates, limestones, and sandstones. The coal- 
measures have sandstones in their lower parts in central England, called millstone grit, and pass into 
clay slates in Devon, spoken of as culm measures, and show exactly similar clay slates, resting on car- 
boniferous limestone, in Cork and Kerrv. 
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Catakill sandstones and shales 6000 
Chenmng sandstones , , 1500 
Portage shales .... 1400 
Genessee shale . . .150 
Hamilton group . . . l'2f>0 
Marcellus shale ... 100 
Corniferous and Onontlaga ' 

limestones .... 350 
Schoharrie grit . . . . ? 
Cauda galli grit ... Of) 
Oriskany sandstones . . ? 500 


It haa been stated above that the old red sandstone proper is 
the base of the carboniferous series. There ar e, however, other 
redbedt below it containingthecepAaiaspirfflsh, with eurypteras 
and pter\'gotus, &c., both in Wales and Scotland, which are 
called lower cid red, and all of them have also been called 
Devonian, tot^ether with the l>evon (or carboniferous) elates 
mentioned above. These red beds in Wales pass down into those 
called tilestones, now classed as Upper Silurian. Those of Scot- 
land also pass into Upper Silurian, The whole group may 
perhaps be called '* Uppermost Silurian." The true Devonian 
slates of Devonshire, &c., however, lie between the old red sand- 
stone and the coal measures, and the tenn " Devonian" must 
eithi'r he disused or taken to mean a peculiar type of lower car- 
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NoTR TO Gkological Tablbs. 
No TB.— Igneous rocks form sometimes contemporaneous. 
*od sometimes intrusive masses among the beds depositea 
during each of the above periods, the contemporaneous being 
often accompanied by great beds of "ash'* or mechanically 
formed detritus accompanying their outflow, and the intrusive 
being generally the more highly crystalline and more quartzose 
the deeper they were consolidated in the crust of the earth. True 
Oranite, which is always intrusive into, and therefore newer 
than, some of the aqueous rocks in contact with it, was in all 
:ases formed at great depths, and appears at the surface solely 
n consequence of subsequent elevation and denudation. It is 
therefore a manifest contradiction to speak of Granite as an 
eruptive rock, though it may be called irruptive. Gneissose 
i^ranite may be an extreme metamorphicxock. 



HEAT. 



It results from the investigation of our modern philosophers 
that heat is simply a mode of motion : all motion when arrested 
resolving itself into heat ; and all heat, when traced to its conse- 
quences, resolving itself into motion. Not only has this gene- 
ralization been laid down, but the exact dynamical equivalent of 
beat has been obtained. Thus, it has been found that the 
quantity of heat by which a pound of water is raised 1° Fahren- 
heit is generated by the expenditure of the same amount of work 
u woiud be required to .raise 772 pounds through 1 foot, or 
1 pound through 772 feet.. It is not too much to say that the 
laSours of Meyer, Joule, Qrove, Thompson, IVndall, Clausius, 
Hemholtz, Begnanlt, and. others have given to tlie dynamical 
theory an extension and stability wh^ch Veil entitle it to be 
aUea •* a new philosophy.?' 

Boiling Temperature of Water ; Height of the Boiling Point of 
Fahrenheit's Thermometer ^ at different Heights qf Barometer 
Barom. Ht. of Boiling Point. , 

51*0° . . . . 213-57°^ And, in general, Dr. Horseley's rule 
80'5 .. .. 213*79 I deduced from De Luc is, height = 
80-0 .. .. 212 00 TcVfe* ^ = 92,804, where Z 

29*5 . . . . 211*20 = heigh of barometer in lOths of an 
29*0 .. .. 210-88 Much. 

38*5 . . . . 209-69 I In an exhaiuted receiver water boils 
28*3 .. .. 208-69 | at 98» or 100^ j in Papin s digester at 
27*5 .. .. 207*34 | 412P 
27*0 . . . 20a-96 J 
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HEAT. 



From this variation in the height <tf the boiling point, ariiiiit 
from the variation of the pressure of the atmosphere, an ingeniou 
instrument, called the " Thermometrical Barometer," was in- 
vented by WoUaston, for ascertaining the heights of moontaiBs 
it appearing, from General Roy's experiments, that a diflRnenc^ 
of 1° m the boiling heat corresponds to SS&fieet in hdght. Le' 
.*. n = difference of boiling points at the bottom and top of t 
mountain: then P : m9 :: &85 feet : n x S85 s: apiffosmst 
height : to correct it for the temperature of the air, letm = meai 
temperature pf the top and b ottom , ascertained by a eommw 
thermometer, then n 5S6 x (+ m— 88° x •08944) « conrect hdislit 
—Phil. Tbamb. See also page H (** BaromtfCrte Measarcmc&t 
of Heights";. 



Hbatikg Powsb of Vabiov* Combustiblb Subbtaucks 
exhibiting the utmost Quantity of Water evaporated by tb* 
given Wdghts. and the smallest Quantity of Air capable o 
producing total Combustion. 



Combustible. 


1 1^ 

n 


Pounds of 
Boiling Water, 
evaporated. 


m 


Perfectly dry wood 

Wood in its ordinary state 

Wood charcoal . 

Pit coal 

Coke 

Turf 

Turf charcoal 

Carburetted hydrogen gas . 
Oil « 
Wax • 
Tallow . 

Alcohol of the shops . 

Specific gravity, 888. 




86*00 
86-00 
78-00 
60-00 
65-00 
80-00 
64-00 
76-00 


6-86 

18-27 

10- 90 

11- 81 
5-45 

11*68 
18-81 


4-« 
ll3 
14-» 


} 


78-00 
52-60 


14-18 
9*56 




The quanti^ of steam-pipe surface at a temperature of Stfl 
required to heat a certain volume of air in an apartment! 
superficial foot to 160 cubic feet of space to ensure a steady ■ 
petatureof 62^* 2 
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Tabli of the Expansion of Solid Bodibs brincreMing their 
temperature from 82° to 212P Fahr. : the length of the bur at82'' 
being considered I'OOOOOOO. 



Sihrer . 
Copper . 
Tin 

Zinc . 

Bism 

Iron 

Cast Iron 
Steel . 
BraM 

Lance-wood 



1'00686008 

1*00091066 and a bar 1 in. sq.l 
will support } 
1*00149824 ditto 1 

cast and wire J 
ditto 



1*00200188 
1*00179688 
1*00266 KO 
1*0029400 



1*00126000 
1*00111000 
1*0012789 
1*00190668 
and Beech 



ditto 
ditto 
ditto 
ditto 

ditto 22460 
ditto 80162 
ditto 
ditto 
ditto 



52987 to 564781b. 
20450 



20272 61228 

8211 7129 

2987 22551 

8048 8250 

66000 118077 

50081 70367 

120000 150000 
45882 

34696 



N.B.— These are the averages of the computatfons given by 
various authors. 



EFFECTS OF TEMPERATURE. 

Below Zero (Fahrenheit), 

160P Greatest artificial cold (Faraday). 
ISO Liquid nitrous oxide freezes. 
128 Liquid sulphuretted hydrogen flreeses . 
106 Liquid sulphurous acid fireeses. 

91 Greatest artificial cold measured by Walker. 

56 Greatest natural cold observed by a * * verified " thermometer 
(Sabine). 

70 Greatest natural cold observed at Fort Reliance by Back* 
47 Sulphuric ether freezes. 

(doubtftU). 
89 Mercnry freezes. 
80 Liquid cyanogen fireezes (Faraday). 
18 Mean temperature at the Pole. 

11 A mixture of two parts alcohol and one part water freezes. 
7 A mixture of equal parts of alcohol and water flreezes . 

1.2 
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BmcTS or TzHvzaLA.TVSiJR—contint.ed. 

Above Zero (Fahirenheie). 

20° Strong wine freeses. 

28 VineKarfVeezeii. 

. 80 MUkGreezes. 

S2 Ice melts. 

41 Mean temperature at Edinburgh. 

^7 DiUo ditto London. 

60 Mean temperature at Rome. 

81*5 Ditto ditto the equator. 

98 Heatof the human blood. 

98 Ether boils. 

100 Phosphorus melts. 

178 Alcohol boils. 

188 Wood spirit bolls. 

143 Spermaceti melts. 
151*84 Beeswax melts. 

212 Water boils. 

226 Sulphur melts. 

242 Nitric acid boils. 

442 Tin melts. 

460 The surface of polished steel acquires a pale straw colour 

476 Bismuth melts. 

554 Phosphorus boils. 

560 Oilofturpentine4)oil8. 

580 The surface of polished steel acquires a uniform deep bla 
colour. 

590 Sulphuric acid boils (Dalton). 

594 Lead melts. ^ 

600 Linseed oil boils. 

685 Lowest ignition of iron in the dark, 

662 Mercury boils. 

700 Zinc melts. 

752 Iron bright red in the dark. 

810 Antimony melts. 

884 Iron red hot ia the twilight. 

1077 Red heat fully visilile in the daylight. 

1141 Heat of &commou fire (Daaiell). 

1869 Brass melts. 

IsTS SilveYmelts. 

1906 Copper melts. 

3016 Gold melts. 

2500 Steel melts. 3786 Cast-iron melts . 3080 Platinum melU 
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The following table flrom Watts's "Dictionary of Chemistry*' 
pes the melting points and thelatent heats of fluidity, expressed 
m ordinary heat units (gramme-degrees) of various substances. 
Latsmt Hbats of Fluidity. 



I 



Substance. 



Hercnry . • • . 
Pbosphorus . . 

Lead 

Sulphur 

Iodine . . . . 
BiiiDiith . 

Cadmium • • • 
Tin ... , 
SUver . . . ■ 
Zine . . . . 
Cbloiide of calcium 1 

(CaC1.3H»0) J ' 
Nitrate of potassium 
Nitrate of sodium . 



Melting 
Point. 


Latent Beat. 




2-82 


44 




382 


u. 


115 • 


• • 9-4 


107 


11-7 


270 


12*6 


320 


18-6 


886 


14-25 


1000 


21-1 


483 


28*1 


38-6 


40*7 


839 


47-4 


810-5 


680 



Water containing saline substances in solution Areezes at a 
^«er temperature than pure water, and the depression of the 
reezing point is very nearly in exact proportion to the quantity 
^salt dissolved. The ice formed from a dilute solution of a aalt 
'Jelds nearly pure water when melted. 

Table of Frebzing Mixtures. 



Ingredients' of the Mixture. 



Parts by 

Weight. 



/Water . , . . 
I Nitrate of ammonium 
fWater 

< Nitrate of pofiusium 

(. Chloride of ammonium 
fWater . . . 

< Nitrate of ammonium 
I Carbonate of sodium 

f Snow, or pounded ice 
I Chloride of sodium 
r Snow, or pounded ice 

< Crystallised chloride < 
I calcium . 
rCrystaUized sulphate ' 
{ sodium . 

I Hydrochloric acid . 



Temperature 
*pfoduc6d', ' 
starting f 
10«C 



Diminu- 
tionof 
from Tempera- 
ture. 



1 
1 

16 

5 
5 
1 
1 
1 
5 
2 
I 



} -.16^ 



► —19° 



\ -80<» 



29° 
20P 



80° 
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H 

(J 

2 
O 

u 

H 
g 

o , 

2 « 



25 

O 
(a 
o 

CO 

s ! 

u 

PS 

O 

X 



5*^ 

£•1 



5m 




gSioM f. 



O 

5^ 



11 H 



h8 cJSS55SS&giiS55g2?8;SiS 



c ° 

o 3 o O 

o S . or o 
^ P 1 
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HISTORICAL MEMORANDA. 



1. BATTLES, SIBGE8, CAPTUKB8. 



Aboukir, March 18, 1801 
Acre, siege raised. May 20, 1700 

stonned, Nov. 3, 1840 

Agincourt, Oct. 25, 1415 
Albuera, May 16, 1^11 
Alexandria, Mar. 21, 1801 
Algiers horn., Aup.27, 1816 [1830 

■ taken by French, July 5, 

Aliwal. Jan.28, 1846 
Atma, Sept. 25. 1854 
Ameers of Scinde, Feb. 17, 1843 
Amoy, China, t., Aug. 26, 184 L 
Antwerp, siege, Oct. 1, 1830 
Areola, Nov. 19. 1796 
Assay e, Sept. 33, 1»03 
AjisterUU, Dee.l. 1805 
Bftdaloz, April 6. 1613 
BAlafelava. Oct. b, 1864 
Balkan passed, July, 1829 
Rantiockiiurn, Jvine24. 1314 
iKinu t, l-:^i.slerSuii(iav. 1471 
IJ.ivoune, ^ lurch ly, 1794 
Belfirade, siege, Aug. 1717 
B^ffrade, battle, 1456 
Bflfteiale tftptuied, Ji»ie7, 1791. 
BfjgUn taken, 1806 
BifM^, Oet. 10, iS40 [29, 1652 
BiHPt ::i^id Tan Tronip's, June 
, —Feb 10 & 18, 1053 
-July 31, 1658 



TSlenheim, Aug.'^, 1704 
Bomarsund, Au?;. 16, 1864 
Borodino, Sept. 7. 1812 
Bos worth, Au;;.a'.!, 1485 
Huvnc, the, Juiv 1, 1690 
Bridi)ort'.>^. Juiu-'M. 1795 
Ihmkt-r's Hill. Jmir 17, 1775 
nnz;ic<), Srpt. iSMj 
Cuhul, Klivber Puss. Jan. 8,1 S12 
Calcutta caiiturc^d, .hin. 2, 1757 
Camperdown, Oct. 12, 1707 
Cape, the, Jan. 10, 1806 
Ceylon captured, Sept. 16, 1795 
Cblllianwallah, Jan. 13, 18-19 
Ciudad Rodrigo, Jan. 19, 1812 
Copenhagen, April 2, 1801 

• Sept. 7, 1807 

Corunna, Jan. 16, 1809 
Oessv, Aug. 26, 1346 
Cidloden. April 16, 1746 
mjU^ 3, 1866 



Dettinxen. June 16, 174S 
Dresden, Aug. 26, 1813 
DroKhedastormed, Aug. 14, 1^ 
DUppel stonnad, AprillS, ISM 
EdKehill,Oct.24,1643 
Gvesham, Aug. 4, 1265 
Eylau, Feb. 8, 1807 
Ist Bat. of Guards departed for 

Canada, Dec. 19, 18bl 
Falkirk. July 22, 1298 
Ferozesbah, Dec. 21, 1845 
Flodden Field, Sent. 9, 151S 
Fontenoy, April 30, 1745 
Fort Sumpter surrendered by 

Confederates, April 13, 1861 
Friedland, June 14, 1807 
Gaeta captured, Feb. 14. .861 
Garibaldi's entry into Naples, 

Sept. 8, 1860 
Gibraltar cap. July 28. 1704 [m 
siege raised, Sep<k 17, 



oicf^c rojscu, ioc|. 

Guadaloupe, Jan. 24, 1759 
HaUdon HUl, July 19, m 
Hastings, Oct. 14, 1066 
Hawkeft Conflan.s, No • 80, 1789 
Hexham, April 25, 14^ 
Hohenlinden, Nov. 5,1800 
Howe's, June 1, 1794 
Inkermann, Nov. 5, 954 
Ismael, Dec. 22. 1790 
Jaffa, Sept. 7, 1191 
Jami^ca,- May 7, 165^ 
Jemappes, Nov. 6, fv2 
Jena, Oct. 14, 1806. 
Jersey taken. Jams 1781 
Kilkenny, siege, -^f* 
KiuiifrgTiltz, s^-e'fidowa 
Lau'ds.'Dec. 26**^1 
La Hoiiue, "SI- 1CP2 
La Rochelle, 1S73 [1885 
Lee, Confed/pn->sur., Aprils, 
Leipsic, Or*lo. IS13 
Levden. 1.5' 

LiiViericIi, Juno, 1651 
Linee]les'-"g. 18, 1793 
Lo(!i. M»10. 1796 
Loiidoni^7' sie-e. 1689 
Luckno/fl'^ved, 18^7 
L0tmV9^ -''-f>-^2 5 May 2, 
MagdjP ^I'nl 13, ISG& 
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Malta, Sept. 5, 1800 
Marengo. June 14, 1800 
Manton Moor, July 3, 1644 
Meanee, Feb. 17, 1843 
Minden, Aug. 1, 1759 
Moodkee, Dec. 18, 1845 
Mooltan, Nov. 7, 1848 
Narva, Nov. 80, 1700 
Naseby, June 14. 1645 
Navanno, Oct. 20, 1827 

eeville'a Cross, Oct. 17. 1846 
ewbury, Sept. 20, 1648 
New Orleans, Jan. 8, 1815 
NUe, Nelson, Aug. 1, 1796 
Odessa bomb., April 22, 1854 
Orleans, Oct. 12,1428 
Orthes, Feb. 27, 1814 
Oudenarde, June 30, 1708 
Pampeluna, Oct. 31, 1813 
Paris entd.. Mar. 31. 1814,& July 
Fnrma, July 12, 1799 [6, 1815 
I'avia, 1500 and 1524 
Peiho, May 20, 1858 
Pekin cajptd. by Anglo-French 



Quebec, Sept. 13, 1759 . 
Rtiniilies, Mav23, 17UG 
Rodney's, AiiVil 12, 1782 _ 
Sadowu ofK5ni^gratz,July^1|6 
Salamanca, July 22, 1812 
SacaKOsaa, siege, Jvdy, 1809 
Saumanz. July 12, 1801 
Sebastopoitaken, Sept. 8, 1855 
Sed^enioor, July 6, 1685 
Serin gapatam, May 4, 1799 
Smoleiikso, Aug. 17, 1812 
Sobraon, Feb. 10, 1846 
Solferino, June 24, 1859 
Sottthw^ Bay, May 28, 1672 
Spanish Armada, July 29, 1588 
Fleet, April 30, 1657 



St. Sebastian, Sept. 8, 1803 . • 
St. Vincent, Feb. 14, 1797 
Sweahorg, Aug. 10, 1855 
Talavera, July 27, 1811 
Tewkesbury, May 4, 1471 
Toulouse, April 10, 1814 
Tournay, May 6, 1794 
Trafalgar, Oct. 21, 1805 
Uhn, June 21, 1800 
Valenciennes, May 23, 1793 
Vienna, May 13, 1809 
Vimiera, Aug.21, 1808 
Vinefjar Hill, June 21, 1798 . / 
Vittoria, June 21, 1813 
Wat^nim, July 6, 1809 
Warren's Engage, Mar. 13,1806 
Waterloo, June 18, 1815 



army, Oct. 13, 186() 
Poictiers, Sept. 19, 1356 
Pondichcrry, Oct. 17, 1778 
Porto Bello, Nov. 22, 1739 
Prague, May 6, 1757 
Preston Pans, Sept. 21, 1745 
Pultowa. July 8, 1709 
Pyramids, the, July 21, 1798 
Pyrenees, the, July 28, 1813 

2. EXECUTIONS. ASSASSINATIONS, ETC 

Andr^, Major, Oct. 2, 1780 [1418 Charles I., Kin^, Jan. 30, 1649 

Armognacs, at Paris, June 12, Charles XII., K. of Sweden/"' 

Artaveldt, Jacob, July 26, 1345 

Becket, Archb., Dec.29, 1170 

Berri, Due de, Feb. 13, 1820 

Blanlnrre, Lord, shot at Brus- 
sels, Sept. 27. 1830 

Boleyn, Anne, May 19, 1536 

Brandreth, Nov. 6, 1817 

Bruce, Thos. & Alex., 1307 

Buckingham, Duke of, by FeU 
ton, Aug. 23, 1628 

Byng, Adm., kar. 14, 1757 

Campbell, Mai., exd. for mur- 
der in a duel, Oct. 2, 1808 

Capo d'Istrias, Oct. 9, 1881 

Catharine Howard, Queen, Feb. 
13 1540 

Ciiwnpore, mas. of, June 27,1857 



CoIi^Miv, at Paria, Aug. a4,fl 
Cook, Capty Feb. 14, 1799 , », 
Cranmer, Mar. 21, 1555 , 
Cromwell, T., Julv 28, 1540 
Despard, CoL, Feb. 21, 1808 
Dodd, Dr., June 27, 1777 
Droglieda Massacre, Oct. 11, 1649 
Drunimond Edw., Esq., shot 

byMcNaghten, Dec. 20, 1642 
Edinburgh, Duke of, wounded 
bv Feuian assasain, March 12, 
1838 

Etlward II., K. of England, 
Sept. 21,1327 [22,1483 
Vm K. of England, June 



Enghien, D', Mar. 21, 1804 
Essex, Ewt^o^F<^b. 25, 1""' 
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HlMmiCAI. IUMORA.in>A. 
naevnoirs, AssAasiirATioiis, ktc.— eontimtML 



, . Prisoners, Messrs. 

Anaer»on,BowlbT,and Dabut, 
bT Chinese, Not I 24, 18*3) 
FsuatleroT, Not. 30, 1*24 
Glencoe, Mass. of, Feb. 13, K-^J 
' , tmdj J»ne, Feb. 12, 1^ 
nu III., K. of Sweden, 
M«r. 16, 1793 
Out Fawkes. Jan 31, 1606 
Hastings. Ld., June IS, MBS 
Henry IT., K. of Fnaee. May 
R. 1610 _ 

36m oi Arc 11*7 l«l 

Kleber, Gen.. June 14, 1800 
Laud, Archb,, Jan. 10. Il>t5 
Lincoln, Pres., April 14. 1S65 
Louis XV L. Jan. 21, 1793 
LoTat, Lord, April », 1747 
Marie Antoinette, Oct. 16, 1798 
Hary Q. of Scots, Feb. 8^ 1^7 

If, JWy 15, 



1815 

Ney, Hanhal, Aug. 16, 1816 



Palmer. Wm., June, 1866 
Pmrk, Mungo, AfHe», 1804 
Paul, Emperor of Ruaria, Mar. 
M 1801 

Peter IILdOfRuasia, JulT 17,17S1 
Pew»»aL-8., May 11,181a ^ 
Pcrfcin Warbeck, Nor. 16. 149§ 
Praalin.Madame de,Aug.i7,18fl 
Raleigb, Sir W., Oct. $3, 1618 
RichwdII.,Feb.lS,1400 ^ 
Ridley and Latimer (Bishopa). 

Oct. 16, 1555 
Riasio, Dav., Mar. 9, 1566 
RobespierTe, Aug. 38, 1794 
Rusb,7. B., ApnlSl, 1849 
RusseU, Ld., July 21, 168S 

. Ld.^. ,mur.,May 5.184* 

St. Bartbolomew't Eve. Man. 

of, Paris, Aug. 94. 157* 
Sbarpe, Arcbb., May S, 1679 
Sidney, Algernon, Dec. 7, 1681 
Somerset, D., Jan. 1^1552 
Stafford, vise., Dec. S9, 168S 
Straffbrd, Earl, May 12, 1641 
Thistlewoodand others, 1890 
Thurtell, J., Jan. 8, 1828 
Wall, Gov., Jan. 28, 1802 „, 
Wallace. Sir W., Aug. 88, 1805 
Wexford, massacre at, Oct.U, 

1649 



8. PIBBS, BBMABKABLB. 



Amazon St. P., Jan. 14, 1^2 
Argyle Rooms, Feb. 5, 1880 
AstlVs. 1794, i808, and 1841 
Blenheim Palace, Titian Gal- 
lery burned, Feb. 5, 1861 
Canton, 10,000 hoxises. Oct. 1888 
Camberweil Church destroyed, 
Feb. 7, 1841 ^119^ 
Cathedral of SantiSRO, Dec. 8, 
Cotton Wharf, London Bridge, 
burned for 23 days ; ie2,000.000 
property destroyed ; Mr. 
Braidwood and Mr. Scott 
killed. June 22, 1861 
Cobom School, deeds of Cobom 
estate destroyed, April 2, 1861 
Covent Garden Theatre, Sept. 

20. 1808; again, March 5, l«i6 
Custom House, 1666, and Feb. 
12, 1814 

DevonportOockyd.,Sep.27,1840 



Drury.lane Thea., Feb. 24, 1809 
Dublin, Aug. 10, 1888 
Edinburgh, June & Nov. 1824 
English Opera Ho.. Feb. 16, 1899 
Glarus, in Switaerland, whole 

town on Are, April 5, 1861 
Glasgow Theatre, Jan. 1829 
Gordon Castle, July 18, 1887 , 
Greenwich Hospital ChapeU 

Jan. 2, 1789 
Hamburg, one-third of the citf 

destroyed, with 8 churchei, 

Mays, 1842 
Houses of Pari.. Oct. 16, 1884 
Kingston, Jamaica, Feb. 8,178S; 

Aug. 26, 1848 ^ ^ 

London, the Great Fire, Sept. 

1666 

London Bridge, 8000 perMms, 

July 10, 1212 
UJ. r- Feb. U, MM 
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Liyerpool, Sept. U, 1803. & Jan. 
1, ia» ; also Sept. 28, 1842, on 
which the Insurance Office 
paid ies50.eoo 
Lyceum Theatre, Barcelona, 
April 5, 1862 



Moscow, Sept. 14, 1812 

Napoleon Docks, Antwerp, 
property 10,000,000 francs de- 
stroyed, Dec. I, 1861 

New Orleans, 1788; Aug. 0, 
1845 

New T«ift.1f«v.l5.1885 
Otyniplc^eatre, March29. 1849 
Opera House, June 17, 1789 
Palace of Prince Satsumas, and 

8 streets in Japan, Mar .28,1862 
Pantheon, Jan. 14, 1792 
Parliament Houses. Oct.l6, 1884 
Portsmouth Dockyd., 1760, 1770, 

1776 

Quebec, May 28, and June 28, 
1845, destroying together 2860 
hotues, &c. 



Ratcliff, &0 houses burnt, July 

28, 17k 

Royal Exchange, first built,1567( 
burnt, 1666 ; rebuilt, Sept.1669; 
burnt again, Jan. 10, 1888 1 
first stone laid, Jan. 1841 

Sheemess, Jan. 4, 1830 

Smyrna, 8000 houses and 8 syna- 
gogues, July 38, 1841; another, 
Jt&rS, 1845, des. 4000 houses 

Southwark. 1676 

St. Paul's Minster, 462 

St. Petersburg, rey<datlonary 
origin, JulyX 1862 

Surrey Music Hall, June 11, 1861 

Theatre. Jan. 80, 1865 

Tower of London, large armo- 
ry, Oct. 80, 1841 

Westminster Abbey, July. 1803 

Woolwich Arsenal, Marcn 22, 
1802 

York Minster, by Martin, Feb. 
2, 1829 ; accidentally. May 20, 
1840 



4. OCCUBBKNCSS (DOMBSTIC), INSUBBXCTIOKS, INYBN- 



TIONS, BTC. 



Aete of Parliament flrstprint^, 
1509 

AlmanackSfdnty repealed, July 
87,1884 

Antiquarian Society's Charter, 

Oct. 36, 1751 
Arkwright's first patent, 1769 
Arrest under mesne process 

abolished, Aug. 1888 
Auction first in England, 1700 
Australian gold-fields dis- 
covered, April, 1851 
Babington's conspiracy, 1686 
Balloon,firstascent in,Nov.l782 
Bank of England founded, April 

25, 1694; notes of £1 issued, 

March 9. 1797 
Baronets first created, 1608 
Bath, orderof, augmented, Jan . 

22,^816 
Bazaar, 1st in London, 1815 
Bible Soc., Br. & Foreign, 1801 
BiU of Rights passed, 1<»9 
Birmingham riots, July 14, 1791 
Bishops (seven) sent to the 

Tower, June 8, 1688 



Blood, circulation of the, disco- 
vered by Harvey, 1628 
Bread, assize of, first statute 

1202: abolished, 1815 
Bristol, riots and incendiarism 

Oct. 29-81, 1881 
British Museum instituted, 

April 6, 1758 
Bronze pence, half-pence, and 

farthings coined, 1861 
Cab strike in Lond., July27, 1858 
Cade's insurrec, June 17, 1450 
Calcutta, confinement in Black 

Hole of, 1756 [1755 
Canals in England, first Act for. 
Cannon first used, 1846 
Canton, TVphoon, 30,000 people 

drowned or crushed to death, 

July 27, 1863 
Cash-payments at Bank sus- 

penued, March 7, 1797 
Catholic Relief Billpassed, Apr. 

18. 1829 „ ^ «. 

Cato-st. Conspiracy, Feb. 28, 

1820 

- ' " tried in Ho. 
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KTC— continued. 
of Peers for feloniously shoot- Garter, Order, instit. , 1M9 
ing in a duel, Feb. 18, 1841 



Chelsea Hosi^italfounded, Mar. 
12.1683 

Cholera, public measures agst., 
Jan. 17, 1882 

Christ's Hospital founded, 1553 

Clergy, benefit of, abolish.. 1837 
Convocation, privileges 
reduced, 1716 

ClerkenweU House of Deten- 
tion blown open by Fenians, 
Dee. 18,1867 

Clocks and Dials set up in 
churches, 61S 

Coaches first in England, 1555 

Coldbath Fields riot, May 12, 
1883 

Common Prayer Book enacted, 

Jan. 7, 1549 
Congreve Rockets, 1803 
Convention Parliaments, 1660, 

1668 

Convicts at Botany Bay, first 

arrival at, 1788 
Com Laws repealed, 1846 
Corporation Act, Dec. 20, 1661 
.Corporation and Test Acts re- 
pealed. May 9, 1828 
Covenanters, March 1, 1638 
Cromwell made Protector, Dec. 

12,1653 
Crosses, monumental, 1290 
Curfew introduced, 1068: abo- 
lished, 1100 
De^ard's conspiracy, Jan. 16, 

Domesday Book, 1081 
Englishmen allowed to visit 

France without passports, 

Nov. 19, 1860 
Engraving on copper, 1460; on 

wood, by Durer, 1521 
Exchequer-bills,B.SmithtTans- 

ported for forging, Dec. 1841 
Excise duties, first, 1643 
Exeter 'Change demolished, 

Dec. 24,1829 
Florin issued in Eng., Aug. 1849 
Frankmg of letters abolished, 
„ Jan. 10, 1840 

Frosts, great, in England, 1740, 
'-"0.l789,f8l4 



Gsls light, June 5, 1807 
GsLzette, first, Nov. 7, 1665 
Glass made in England, 664 
Gold coined in England, 1^7 
Great Exhibition opened ii 

Hyde Park, May 1,1851 
Grconvvich Hospital, 1694 
Grvenwich 01)servatory used M 

U meridian, lt!79 
Guildhall of London. 1410 
Gunpowder inventea, 1340 

plot, Nov. 5, 1605 



Habeas Corpus, May 27, 16T9 
Hackney coaches, 1693 
Halfpence and farthings fini 

coined, Aug. 1672 
Hardy, Thomas, acqiiitted, 

Kov. 5, 1794 
Hartley Colliery, North Shields, 
accident. 215 buried in mine; 
subscriptions for widows, &c., 
iSTO.OOO. Jan.17.1862 
Hastings^ trial, Feb. 15, 1788, 

to April 25, 1795 
Hops first cultivated in Eng- 
land, 1524 
Huskisson, Mr., killed on rail- 
way, Sept. 15, 1830 
India Famine, ^^39,000 received 
at Mansion House in aid of, 
April 10. 1861 
Ireland subjugated, Oct. 7, 1175 ; 
great rebel., 1798 ; Union widi 
Great Britain, Jan. 1, 1801; 
Queen's visit to, Aug. 21. 1861 ; 
Fenian plot, March, 1867 
Irish Church, act for altering. 
Judges, itinerant, 1176 [18S 
Jus tioesof peace commisaioned, 
1805 

Kalendar, New Style, establish- 
ed, Sept. 2, 1752 
Ket's rebellion, July 6, 1549 
Kinjs's Coll. incor., Aug. 14, 1829 
Latm abolished in law proceed- 
ings, 1730 
Loans,. Parliamentary, origin of, 
1382 

Locusts, swarm in London, 

Aug. 4, 1748 
London firstlightedwithlamps, 

&l?^^fc|^A8A4 [Ifel 
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OCCUmSBNCXS (domestic), ITtSUKBECTIONS, nnrsNTioNs. 

mrc.—continued, 
London Bridge opened, Aug. 1, 

• Docks, Jan. 80, 1805 

Tower, built, 1080 



A«#n«i«, UUIIL, XUC3U 

• — Uniyenity Coll. open- 
ed, 1828 
Long Parliament expelled by 
^ Cromwell, April 20, 1658 
Lotteries established, 1693 : 

abolished, 1826 
L^id^Loan, iB18,000,000, Dec. 

Magna Charta granted, JunelGL 
Mail Coaches set up, 1784 
Manchester Railway opened, 
8ept. 15, 1880 

— ; — riot, Aug. 17, 1819 

Mariner's compass discovered, 
ia» [1886 
Marriage and Registration Acts, 
Massacre of Protestants in Ire- 
land, Oct. 23, 1641 ; See Cawn- 
pore, Glencoe, St. Bartholo- 
mew's, &c. 
Meal Tub Plot, 1680 
Middle Temple Library, open- 
ing of, by Prince of Wales, 
Oct. 81, 1861 
Monasteries, dissolution of, 
March , 1586 11685 
Monmouth's rebellion, June, 
Mortmain, statute of, 1279 
Municipal Corporations Act, 

Aug. 38. 1835 
Musical notes invented, 1070 
Mutiny in the Fleet, April to 
June. 1797 [1806 
Nelson's, Lord, funeral. Jan. 9, 
New River finished, 1641 
New Style adopted in England. 

Sept. 2, 1752 
O. P. riot at Covent Garden 
Theatre, 1809 \ 
Oxford's attempt to shoot tiX 

Queen, June 10, 1840 
Panics, Commercial, 1720, 1797, 

1825, 1847, 1867 
Panorama invented by Barker, 
1788 

Paper first made in Eng., 1588 
Parliament, first English, Jan. 
20, 1269 

First Imperial, Jan. 

22, 1801 



Parliament. Houses of, burnt, 
Oct. 16, 1884 

Parliamentary Reform Act, June 

7, 1832 

Parochial Rej^isters first ap- 
pointed, ]5:i8 * 
Peel's Bill tor resumption of 
' ca8h payments, 1819 
Pictures first exliihited at So** 

nicrset House, 1769 
Playue of London, 1003. 1665 " 
Population Census, Mar 30,1831; 
July 1, 1841; March 30, 1851: 
April 7, 1801 
PoUce, Metropolitan, establish- 
^ed, Sept. 18^ 
Postage, Oenfn^f .ttl a ^lay, 
Nov. 10, 1846 • * 

Post Office, New, opened. Sept, 

23, 1820 
Prince of Wales, first, 1284 
Printing press, first in England 
set up by Caxton at Westmin- 
ster, 1473; first in ScoUantL 
1508 ; first in Ireland, 155i 
Quaker's afiirniation sul)Btiiut^ 

ed for oath, Fet). 15, 1096 
Quaker, first, sent tu Parlia- 
ment, Feb. 15. 1833 
Queen Caroline's trial abandon- 
ed, Nov. 10, 1820 [1801 
Railway Act, the first. May 22, 
Reform Bill, June 7. 1832: se- 
cond do., Aug. 12, 1867 
Regency of George, Prince of 

Wales, Feb. 8, 1811 
Riots in London (No Popery), 

June 2, 1780 
Royal Exchange buiH, 1564 

burnt, Jan. 10, 1838 



Royal George foundered, at 
Spithead, Aug. 29, 1782 

Royal Society instituted, Dec. 
80, 1660 

Humane Society insti- 
tuted, 1774 
Rye House Plot, 1688 
Safety Lamp. Davy's, 1815 
Sanctuaries for debt abolished, 
Savings Banks enact., 1816 [1697 
Septennial Parliaments enact- 
ed, 1715 

Small Poxaiioculation for, 1721 
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OCCOBBaifOSS (DOMCSTtC), INSUKKKCTIOHS, IlimmOKlt 

mrc— continued, 

Thames Tuwiet opOMd, M 



I. 1843 

Tobacco in £Dgland,lS8K 
TranipoTta first sent to BotttQP 

Bay, Jan. M, 1718 
Turnpike Gates erectedjlffiS 
Union with Ireland, Jan. l* 
1801 

Vaccination introduced, 1798 
Vaccine National lnstiiuti<!0» 

Jan. 18, 1809 
Watches, England, 1597 
Waterloo Bridg« vgeoKA, JvM 
18, 1817 

Wat Tyler*8 iRsumctien, June, 

1381 

Wellington, Duke of, died Sept. 

II, and buried Nov. 18, 1852 
Westminster Bridge " 

1750 ; New, July 1, ■ 



South Sea Bubble, 1720 
Spa Fields riot, Dec. 2, 1816 
St. Jameses Park made public, 

St. Paul's rebuiU, 1710 
Stamp-duties first instituted, 

June 23, 1694 
Star Chamber abol., 1641 
Steam applied to printing the 

Times, Nov. 29, 1814 
Tea first in England, 1666 
Telegraph, Electric, between 

D0T«r 8e CalaU. Sep. 28, 1851. 
■ Atlantic, Aug. 5, 

1808} second ditto, broken 

latdway, 1866: recovered and 

combteted, Sept. % 1866; 

thlttf ditto, e(»iipl^ Aug. 

1866. 

Telescopes invented, 1590 

5. occuKuncKS (rowMCAt), tbbatibs, and gko«] 

fifSCOVXRIES. 

Atx 1» CaittieUe Treaty, April sent to Elba, 1814 

80,1748 . " ' " 

America discovered, Oct. 23, 

1493; Stamp Act rep., March 

18, 1766; First Consress, Oct. 

5, 1775 : Union and Indepen- 
dence declared, July H, 1776 ; 

Treaty with England, Jan. 4, 

1784 : declaration of war agst. 

England, June 18, 1813 
Austria, first title of Emperor 

of, Aug. 11, 1804 
Azores disc. by Portuguese, 1448 
Bastille in Paris destroyed, July 

14, 1789 

Bavaria made a kingdom, Jan. 

1, 1806 ^ ^[1830 

Belgium, indepeilWtl^ Oct. 1, 
- Leopold, King of, June 



26, 1831 
Berlin Decree, Nov. 21,1806 
Bermudas discovered, 1527 
Bernadotte, Crown Prince of 

Sweden, Aug. 21, 1810 
Bonaparte, First Consul, Dec. 
13, 1799 : Emperor of French, 
May 18, 1804 ; his Milan De- 
9r«e, Bee. 17, ^907 : marriM 
^IiGOlM, Apra % ISlOi 



Mar.l, 1815; 2nd atu 
June 22, 1815 ; dies at 
lena, May 5, 1821 
Bourbon Family real 
8, 1815 

Brazil discovered^ April 21, , 
Brussels, revoluUoQ at, Aiig.Sl^ 




Burmese, Peace with, Fel». lK» 

1826; Warrenewed, ISSa . 
Campo Formio, Treaty of, Oirt< 
17, 1797 

Canada*. Union of. Feb. 10J841 ! 
China— 20,388 chests of ojeuusi j 
surrendered to the Chmeae, 

May 21, 1889; Canton bloA* 
aded, June 22,1840; NailkiB 
invested, Aug. 4, 1842; peact 
proclaimed, Aug. 29, the Chi- 
nese paying 21,000,000 dollars, 
five principal ports open to 
English commerce, and Hong 
Kong ceded in perpetuity. 
Great Seal of Englana afllxei'. 
to the Treaty, Dec. 31 
Christophe crowned 



^Juiie 8. IBll ^CJgly 



Cottfedemtioti of 
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occvbbsmcbs (political), tbbatibs, and gboobavhical 

oiacoxsmza— continued. 



Conyention of Reicheabach, 
July 1790 

Pilnitf, Aug. 27, 1790 

Cintra, Aug. 80, 1806 

T6pUt«, Oct. 8, 1818 

Oastein, Aug., 1865 

Counci] of Trent, 1M0 
Crusade, the arst, 1094 
Cuba disco V. by Columbus, 1^ 
Edict of Nantes, 1508 

revoked, Oct. 24, 1085 

Fernando Po and Annabona 
told by Spain to Gt. Britain, 
July 19. 1841 
Ferroe Islands discovered, 801 
French, Louis Philippe made 
King of the, Aug. 10, 1830 ; 
abd. Feb. 24, 18«S 
French Revolution, July 14,1789 
Germanic Confederation, 1815 ; 

dissolved, 1866 
Germany, empire dissolved, 

Aug. 6,1806 
Greece declared independent, 

Jan. 18, 1823 
Greenland discovered by Ice- 
landers, 950 
Hanover made a kingdom, Oct. 
12, 1814; annexed to Prussia, 
Oct. 1866 
Ionian Islands, under protec- 
tion of England, Nov. 5, 1815 ; 
protectorate resigned, 1864 
Janissaries abol.. June 16, 1826 
Japan discovered, 1542 
League of Cambray,Dec.lO,lS08 
Louisiana ceded to France, Oct. 
1, 1800 ; sold to United States, 
Jan . 28, 1838 [mdda, 1506 
Madagascar discovered by Al- 
Mameiukes, Massacre of, at 

Cairo, March 1, 1811 
Mexico di8CO.,1618; Maximilian 
I., Emperor, June 12, 1864; 
shot, June 19. 1867 
Netherlands made a kingdom, 
March 16, 1815 

disunited into Belgium 
and Holland, June 4, 1831 
Newfoundland discovered, June 

24, 1484 
New Holland discovered, 1525 



New Zealand discovered, 1642 

Sovereign^ assumeil by 

England, M«r.iiri$r 
Norway paiacdtoSipedeByllte. 

4, 1814 
Otaheite discovered, 1765 
Paris, Allien enter, March 31,1814 
■ three d-.ivs' contest, July 

517, *2H, '29, ISHO [Feb. 22, 1848 
Paris, JjOUis Philippe tlepurted, 
Paris, L. Naiiuleon, Pres., Dec. 

19, 1848 ; Em p., Dec. 2, 1852,, 
Peace of Ryswick, Sent. 10,1697 

of Utrecht. wM 

Rastadt. Mar. 11. 1798 

Lunevillc, Feb. 9, 1801 

Amiens, Mar. 27, 1803 

Tilsit, July 7, 1807 

Vienna, Oct. 14, 1809 

Paris, June 8, 1814 

Paris, March 80,1856 

General Treaty of .Vienna, 

Nov. 20, 1815 
Peninpul'.ir W;ir lip.sun, 1808 
Pope ti riven from Ruine, Feb, 

15, 1798; Nov. 24, 1848 
St.^Doimn|^^depeadeii<^ of, 

St. Helena discovered, 1508 
Saxons came into England|44ff 
Saxonv made a kinirdom, l>ec« 

20, 1806 ' 
Scottish rebellion, 1745 
Seven Years* War begun, 1756 
Sicilian Vespers, Mar. 80, 1282 
Sierra Leone, settlement at, 

Dec. 9, 1786 
Slave Trade abol.. June 5, 1806 
Spain, Isabella, Queen of, fled 

from, Sept. 29. 1868 
Thirty Years' War, the, 1618-48 
Ulm capit., Oct. 19, 1805 
Venice ceded to Austria, Dec. 9, 

1797; restd. to Italy, Oct., 1866 
Vienna, Treatv of, Jan. 28, 1815 
Villafranca. Treaty of, signed 

June 27, 1859 
War with United States, 1812-14 
Westphalia, Jerome Bonaparta 

King of, Aug. 1807 
Wnrtemherg made a kingdom, 

Jan.l, 1806 
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Name» of various Princen, Kinga^ and Emperors that hnve been 
excommunicated, more or less solemnly, by the Popes. 
John XTI. excommunicated Otho I., Emperor of GermuiY; 
Gregory v., King Robert, for having contracted aAllegitimale 
marriage. Nicholas II. excommunicated Gerard, Count of 
Galicia; Gregory VII., Henrr IV.; Urban II., King Philip o< 
France, because he had carried off the wife of the Count D*An. 
jou, and would not restore her ; Pascal II., the Emperor Hcniy 
V. ; Innocent II., King Roger of Sicily: Celestin II., Alphonso, 
King of Castile; Alexander III., the Emperor Frederick Bar- 
barossa; Celestin III., Duke Leopold of Austria; Innocent III., 
Philip Augustus of France. On Palm Sunday, 1839, Gregory IX. 
excommunicated the Emperor Frederick ; Innocent IV. excom- 
municated the same Emperor, in 1245. Boninu:e VIII., Philippe 
leBel; Urban VI., John of Castile; Julius II., King Louis xfl.; 
Clement VII., Henry VIII. of England; Pius VII., Napoleon 
I. ; Pio Nono, Victor Emmanuel. 



HYDRAULICS. 



TABLE of the Contxnts of a Tube of 1 Inch Diameter for aiv 
required Height.— Beunton. 



Feet 
High. 


Cubic 
Inches. 


"Water, 
wt. in 02. 
avoirdupois. 


Feet 
High. 


Cubic 
Inches. 


Water, 
wt. in oz. 
avoirdupois. 


1 


9-42 


5-46 


20 


188*49 


109-24 


2 


18-85 


10-92 


80 


282-74 


163-86 


8 


28-27 


16-38 


40 


376-99 


218-47 


4 


87-70 


21-85 


50 


471-24 


273-09 


5 


47-12 


27-81 


60 


565-49 


827-71 


6 
7 
8 
9 
10 


56-55 
65-97 
75-40 
84*82 
94-25 


82-27 
88-23 
43-69 
49-16 
54-62 


70 
80 
90 
100 
200 


659-73 
768-98 
848-23 
992-48 
1884-96 


882-33 
436-95 
491-57 
546-19 
1092-38 



The pressure of a fluid against a surfhce, in a direction perpen*' 
dicular to it, is as the area of the surface multiplied into the deptU 
of its centre of gravity below the surface of the fluid, multiphe<fi 
into the specific gravity of the fluid ; and is = to the weight of * 
cylinder of the same fluid, the area of whose bottom =s given sur« 
face, and altitude the depth of the centre of gravity: hence the 
pressure is entirely independent of the weight of the fluid . 

In computing the quantity of water a pump will throw at a 
given velocity, and the power required to work it, the following 
memoranda will be fou ad useful: — 
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J tul.u 9b. t , 

i-^ Cn\nr foot 
."iubio feet 

n-2 Gallons 
224-0 Gallons 
277-274 Cubic inches 
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62*5 Iks. 

6'25 f^allons iibarly. 
lO'O lbs. about. 
1 Cwt. 
1 Ton. 
1 Cwt. 
ITon. 
1 GaUoD. 



DISCHARGE OF WATBK FBOM ORIFICXS. 

J^e following formula will be found very near the truth «— 



Q = 3 784D» TVH 



4-818 AVH 
Q 



(4-818 A T)2j 



The 
Quantities 
are in 
cubic 
Inches. 



^i"«^>"ged under the same head is pro- 
fomoned to tlie areas of the orifices, and, under different heads. 
P the square roots of the heights. uiucrcut uewu. 

In the annexed Figure the velo- 
and consequently the quan- 
ily of water discharged by each 
"«ce, will be as the square roots 
[ their depths ; the horizontal 
wtance to which the fluid will 
each will be greatest at the cen- 
b, where is a vacuum; it 
^ould be double the distance, 
' B, and the others in proportion 
> we distance of horizontal lines 
fawn f^om the point of dis- 
Barge to the semicircle ABC. 

U vessel is found to discharge its water most rapidly throueh a 
teK***???*^*''^^^*^?**" pipeisappUed to the £ole,thelSh 
LT^H^*" '"^'^^I diameier ; but if this pipe is made to project 
fithm the vessel, the flow of water will be (fiminished fthe head 
t pressure being made alike in each case). ^«ad 

If water u discharged fh)m an orifice at the bottom of any ves- 
1, the same phenomena result ; but the largest quantity that 
in he delivered through a given orifice is obtained by makinB the 
Id ol the tube of a bell or trumpet shape. The velocity or quan- 
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HTORAULICS. 



tity of a fltiid diseharged flrom any orifice in a given time is pro* 
portionate to the square root of the depth of the orifice below the 
surface of the fluid. 

The velocity in feet per second of any iet of water is found l>y 
multiplying the square root of the " head ' ' in feet by 8,\. 



Undbbshot— Height of fall x cub, ft. water per minute, equa 



three horses' power nearly. 
OvBBSHOT— the above x ^. 

Bbba8T> WHKBX. = powcrof undershot^f^om topof fall to begin* 
Bing of backets, 4- overshot rest of fall. 



The friction of water in rivers or channels increases as thesquin 
of the velocity. 

A velocity of 8 inches per second begins to tear up fine day; < 
inches, fine sand ; 12 inches, gravel ; and 8 feet, stones the siie 9i 
an egg. 

The resistance of a plane surface moving through a fluid with 
any velocity is equal to the weight of a column whose height ii 
the space a body must fall through to acquire that velocity, and 
whose base is the surfiace of the plane. 



WATBE WHBBLS. 



6000 



BTBBAMS or WATEB. 



WATBB DI8CHAB0BO OVBB WBI&S. 



Edge of board below 
surface. Inches. 



1 
2 
8 
4 

5 
6 
7 



Cubic feet per minute 
for each inch of boaxd. 
0-428 
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NOTATION. 

In the Roman notation as often as a character is repeated, so 
mainr times is its value to be taken. 

A less character before a greater diminishes the value of the 
latter by that of the former. 

A less character after a greater increases its ralue in the same 
manner. 

A bar over a letter increases its value 1000 times. 

A p annexed increases its value ten times (for each C). 

When a C is prefixed and a o annexed to the number CIq (one 
thousand), it increases it also in a tenfold proportion, thus, 
CCI33 = 10,000 ; CCCIOOO = lOOjOOO; CCCCIooOO = 1,000,000, 
aud so on. 

1=1. 
V = 5. 

X = 10. 

L =» 60. 

C = 100. 
D or LO = 800. 
. M or CO = 1000. 
MM_oMIOOO = aooo. 

V or LOO = WOO. 
X or COO = 10.«». 
Tor LOOO = 50.000. 
LX = 00.000. 

CCCToooMM, 102,000. 

Cl3,IoCCC,XIV, or M,DCCC.XIV, 1814. 

CCl30,IoCCC,XV, or X,DCCC,XV, 10,815. 

The signs used in algebra are similar to those used in the 
rdiuary processes of arithmetic. The known quantities are 
c pressed by the first letters of the alphabet, ae, b, &c., the souKht 
ICS by«, V, and z. In the differential calculuR, by which we 
•certain tne simultaneous progress of variable quantities dc- 

M 2 
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pending on one another, the yarimble qnantitiet are dedgn&tedby 
the last letter* of the atohabet, and the constant ones by the first 
letters, (d excepted) . The letter d is placed before the Tariables 
to denote the instantaneous progress of that quantity, as d«. 
and the " increment " is represented by A. In the integral cal- 
culus the symbol / is placed before the differential to denote 
that the integral U to be taken out of it. 



LOGARITHMS. 

The intejnral number of a logarithm to the left of the decimal 
point is called the characteristic or inde*. The decimal number 
to the left of the decimal point is called the mantist-a. The indat 
of the logarithm is always one less than the number of integers in 
the number which is logarithmically expressed. 

Def . Ist.— The base of any power is the number from which the 
power. is raised (thus, in a* or 19*, a or 19 is the base). 

Itaid.— Theyalueof a power is the arithmetical result as indicated 
by that power (thus, of 8* or 0«,.9 or 81 is the value of the power). 

Srd.— The exponent of any power of a number is called a loga- 
rithm, or the yalue of that power (thus, in S« or 8*, % represents 
the log. of 8> or 9, and • represents the log. 8* or 27). 

4th.— A system of logarithms is the numbers arising in the ex- 
ponent of a power, according to every value that may be given to j 
that power, while the base is any constant number greater than 
unity. ' 



pow 
100, 



6th.— The base of a system of logs, is the same as the base of the ' 
►wer. Thus let p=-a*, and if y be made successively = 1, M, i 
~ 1000,&c.,andthebasea:slQ, weshaUhave 



IslO 
10 =r 101 



lOQ = W* 
1000 = 103, &c8e«., 

then 0, 1, 2, 8, &c., are the logs, of 1, 10, 100, 1000, fte., and belong- 
ing to a system whose base is a. 

Common or Briggean logarithms have 10 for their base, and 
1 for the log. of 10. or (r4S4^44819 for the modulus. 

Hyperbolic or Napierian logarithms have 2*71828 for l_ 
base, and 2'80St58509^ for the log. of 10, or 1 for their modnlii 
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TABLB OP TBI LOQAKITHMS OP SYnT PSIltl ICUMBSE 
' PBOM % TO 1000. 



Prime 
number. 


LfOgaritbm. 


Prime 
number. 


I.ogaritbm. 


Prime 
number. 


Logarithm. 


1 Prime 
1 number. 


Lofkrithm. 


2 


8010900 


191 


2810634 


489 


6424645 


709 


8606462 


8 


4771218 


198 


2856578 


448 


6464087 


719 


8567289 


6 


8989700 


197 


2944662 


449 


6522468 


727 


8615844 


7 


8150960 


199 


2968531 


457 


6599162 


738 


8661046 


Ij 


0418097 


211 


3242825 


461 


6687000 


789 


8686444 


18 


1189484 


228 


8488049 


468 
467 


6655810 


748 


8700686 


17 


2804489 


227 


8560269 


6698109 


751 


8756899 


19 


2787586 


229 


8506865 


479 


6808855 


767 


8700959 


S8 


8617278 


238 


8678569 


487 


6875290 


761 


8818847 


20 


4629980 


289 


8783079 


491 


0910615 


769 


8858268 


81 


491S617 


241 


8820170 


499 


6961006 


778 


8881796 


87 


5682017 


251 


8806787 


508 


7015680 


787 


8859747 


41 


6127839 


267 


4099381 


509 


7067178 


797 


9014588 


48 


6884686 


268 


4190557 


521 


7168877 


600 


9079486 


♦7 


6720979 


269 


4297528 


528 


7186017 


811 


9090200 


58 


7242759 


271 


4329608 


541 


7831978 


821 


9148482 


50 


7706620 


277 


4424798 


647 


7879678 


623 


9158996 


61 


7853298 


281 


4487068 


557 


7458552 


827 


9175055 


07 


8260748 


288 


4517864 


568 


7505084 


829 


9185545 


71 


8512588 


293 


4668676 


569 


7551128 


839 


9237620 . 


78 


8633229 


807 


4871384 


571 


7566361 


858 


9809490 


79 


8976271 


811 


4927604 


577 


7611758 


867 


9829606 


88 


9190781 


813 


4955448 


587 


7686381 


859 


9639982 


89 


9498900 


817 


5010598 


598 


T780547 


863 


9960106 


97 


9867717 


831 


5196280 


599 


7774268 


877 


9429996 


101 


0048214 


887 


5276299 


601 


7788745 


881 


9449759 


108 


0128872 


847 


5403295 . 


607 


7831887 


883 


9459607 


107 


0298888 


849 


5428254 


618 


7874006 


887 


9479286 


109 


0874265 


858 


5477747 


617 


7902862 


907 


9576078 


U8 


0580784 


859 


5550944 


619 


7916900 


911 


9595184 


1«7 


1038037 


867 


5646661 


631 


8000294 


919 


9633155 


181 


1172718 


378 


5717068 


641 


8068680 


929 


9680157 


187 


1867206 


879 


5786392 


648 


8082110 


987 


9717896 


180 


1480148 


868 


5831968 


647 


8109048 


941 


9785896 


U9 


1781868 


888 


5809496 


658 


8149182 


947 


9768500 


151 


1789769 


807 


5987D05 


659 


8188864 


968 


9790929 


187 


1968997 


401 


6081444 


661 


8202015 


967 


9654265 


183 


2121878 


409 


6117238 


678 


8280151 


971 


9872192 


ie7 


2287166 
2880461 


410 


6222140 


677 


83058S7 


977 


9888946 


m 


421 


6242821 


688 


8844207 


968 


9925685 




2698580 


481 
488 


6844778 
686iB70 


691 


880«780 


901 


9980787 




2699180 


TBI 


84M180 


997 
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re«olye the nu^erinto llwtors, and add together the logarithnu 
of these fiietoTS. Take, for example, fl09— 

S X 7 X W = e09 



log. S s •4771S1S 
lo|. 7 = •8450680 
log.» = l-4e23980 



S*784617S s log.ofMe. 



VABLI BY TH« AID OF WHICH THK IVUMBBB AKaWBBINS 

TO ANT LOGABITHM MAT BK rOUND. 







1 


10 


100 


lOOO 


10000 


100000 


1 


0000000 


0418927 


04SS14 


04841 


0434 


048 

087 


04 


a 


mmo 


0791812 


086002 


08677 


0869 
1808 


09 


8 


47n31S 
8020600 


1189484 


128872 


18009 


180 


IS 


4 


1461280 


170688 


17387 


1737 


174 


17 


5 


8960700 


1700918 


211898 


21661 


2171 


ai7 


21 


6 


7781518 


2041200 


258059 


25980 


2605 


261 


28 


7 


8460680 


2804489 


296888 


80295 


8089 


804 


80 


8 


9080000 
8542425 


2552725 


884288 


84605 


8478 


847 


86 





2787586 


874265 


88912 


8907 


801 


89 



The method of using this table wiU be easil gathered ttm 
the following example:— ^ 

Take the log. 2*4188716 

•4182716 
•8010800 



•1172416 
•1180184 i.e. IS 



none less in nezteolumn 
82982 

80296 i.e. 1007 



2687 
S606 



.e. 10008 



48 i.e. 100001 
89 i.e. 1000009 

These restating auBkbers multiplied together produce 961li'* 
and a61'96 is the number corresponding to thelogarittutt* 
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LOOAmiTHMIC COUrOUHD INTSBBST AND AHUUITIII. 



Rate of 
Interest. 


Lonrithm 
of 
ratio. 


Rate of 
interest. ■ 


Lofarithm 

or 

ratto. 


Rate of 
Interest. 


Lofaritfatn 
of 
ratio. 


Rate of 
Interest. 


Lofarithm 
of 
ratio. 


1 


•0048214 


S 


•0188901 




•0282525 


? 


•0324178 




*0068960 


*0I 49408 


ii 


•02^2804 




•Mi84288 




•0064600 




•0159681 


6 


•025S069 


8* 


•0344279 




*0075S44 


4 


•0170888 


6i 


•0263289 


•0854297 




*0066002 


4i 


•0180761 




•0278496 




•0864298 




•0096683 




•U191163 


n 


•0288679 




•0374^ 




•0107239 


? 


•0201540 


7 


•a298888 




•0884214 




•0117818 




•02II893 


n 


•0808973 


3 


•0394141 


s 


•0128372 


H 


•0222221 


7* 


•0814065 




•0404046 



A. To find the amount at compound interest of iBl in any num* 
oerof yean— Multiply the loganthm of the ratio by the number 
of years, and the product willbe the logarithm of the amount. 

B. To find the present value at compound interest ofiBl due at 
the end of any number of years— Subtract the logarithm of the 
amount (A) from the logarithm of unity, and the remainder will 
be the logarithm of the present value. 

C. To find the amount at compound interest of SI per annum 
in any number of years— Subtract unity from the amount of SI 
(A;, and divide the remainder by the annual interest of iBl. 

D. To find the present value at compound interest of SI per 
annum for any number of years— Subtract the present value of 
SI (B) from unity, and divide the remainder by the annual 
interest of iBl. 

E. To find the annuity which SI will purchase, to continue 
daring any given number of jrears— Divide unity by the present 
value ascertained under Eule D. 



LOCABITHMIC AmiTHMBTIC. 

The difference of the logs, of any two numbers s= the log. of the 
quotient of those two numbers. 

The sum of the logs, of any two numbers ss the log. of the pro- 
duct of those two numbers. 

The log. of the root of any number = the log. of that number 
divided by the index of the root. 

The log. of any power of a nmnber a the log. of the number 
multiplied by the index of the power 
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N.B.— The loRorithmic sinee, tangents, secants, &c., arc the 
logs, of the natural numbers, which would express the measure 
of the sine, tangent, secant, &c., of the corresponding arc of a 
circle whose radius u 10-000,000,000, (thelog. of which radius is 10). 



TRIGONOMETRY. 



THS CIKCI4B. 

n = Sa4159965S68»7M288469643S88m03884limfl9S98n 
944593807S164003863068966280S4825tt421I70G70821480e651S28^^ 
.&c. - 

In the annexed diagram C 
is the centre of the circle, B A 
and D J are diameters, C A, 
C J, &c., are radii; A J is the 
chord of the angle A C J. and 
B K, K J are the chords of 
the angles B C K, K C J re- 
spectively ; F I is the sine of 
the angle F C A, C I its co- 
sine, I A its versed sine, A H 
its tangent, and D O its co> 
tangent ; C H its secant, and 
C O its cosecant. The aa^e 
D C P is the complement of 
the angle F C A, and the 
angle B C F its supplement. 
Tbecosine,cotangent,andco* 
secantof theangle arerespee- 
tively the sine, tangent, and 
secant of the complement* 
The Sine of an angle, say C in the figure, is written Sia. C. 
Cosine ,, ,, »• Cos. C. 

Tangent „ « » 5» 

Cotangent „ „ »* » Cot.C. 

Secant „ „ >» „ Sec.C. 

Cosecant „ „ m >, Cosec. C. 

n the following formulae 

r = radius of the circle, which is the unit by which thefVineti<nis 
are measured. 




Tkn.C = 



Cot.C = 



r» = sIn.»C +cos.«C 
1 

cot. C 
cos. C 



"ot. C 



1 

^tsric 



C«»^-^ = sI^ 
Sin. a C = 2 sin. C cos. C 
Sin. iC = iV(sin.«C + 8inT.«C) 

Sin. (C ± B)« sin. C cos. B J: 
sin. B eos. C 
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Positive and Negative Signs, 



Aoglea. 


Sin. 


Cos. 


Tan. 


Cot. 


Sec. 


Cowc. 


+ 0P 


+ 


+ 1 


+ 


+ 00 


+ 1 


+ 00 


+ 90° 


+ 1 


± 


±00 


± 


± 00 


+ 1 


+ 180P 


± 


— 1 


=F 


TOO 


- 1 


±00 


+ 270P 


- 1 


T 


±00 


± 1 


=F 00 


- 1 


+ 86<P 


T 


+ 1 


T 


—00 


+ 1 


-00 



rOBHnU FO* BIOHT AHOMO TEI1.H0LU. 



yt A 

b 

« 4 

Q = |6«tan. C 
Q = ^ o« cot. C 

Sin. C = - 
a 

Coa. C = ^ 
a 

Tan. C = £- 
o 

Sin. 2C=^ 
a* 



a = V6» + c« 

" = iiHfc 

ft 

"•^^STc 

^ iinraC 
ft = a COS. C 
ft = c cot. C 
ft = a sin. B 
ft = ctan. B 
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a . 6 = sin. A : Bin. B. 

sinC 
c tin. A 
« = rin. (A + B) 

<; sin. B 
■in. C 

- J^Q - 
' c Bin. A 



6=- 



^ esin. B 
Sin. C = — ^ 



Sin. C = 



c sin. A 



Sin.A=*^ 

8in.A = — ^ 

a = Vft* + c» — (26cco«.A) 

^ »in. Bain. (A+B) 



ft : c = sin. B : sin. C. 
Qtab^ sin. C : 3. 

S=«=:J(0 + 6 + C) 



Sin. 
Sin. 





6) (« 








«)(« 







a) 


be 




6) 



Q 
Q 



V OC 

be sin. A 
obsin.C 



c* sin. A sin. B 

8 sin. (A + B) 

l-a)(S- 



_ _ _ fc) (S -g) 
1,1, / 2QBin.(A +_uj 
V sin. A sin. C 

" V iin.Asin.(A+CJ 
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A TABLE 

or NATUSAL SINKS, COSIlf BS, TAlfOINTS, COTAMOINTS, 
SBCANT8, AND COSBCANTS, 

To every Degree of the Quadrant, 



beg. 


Sines. 


Cosines 


Tsng. 


Cotang. 


Secsnta 


Cosec. 


Deg. 





*00000 


1 '00000 


•00000 


Inflnite 


1 '00000 


[nftnite 


90 


1 


•01746 




•01746 


57'2900 


1-00015 


57*2987 


89 


9 


•08490 


•99989 


•03492 


28-6868 


1*00061 


28-6587 


88 


S 


•05884 


•99668 


•05241 


19-0611 


1-00137 


19-1073 


87 


4 


•06978 


•99756 


•06098 


14-8007 


1-00244 


14-8356 


86 


S 


•08716 


•99619 


•08749 


11*4881 


1*00382 


11-4737 


85 


6 


•10458 


•90452 


•10510 


9*51486 


1-00551 


9*56677 


84 


7 


•12187 


•99265 


•12278 


8*14485 


1*00751 


8*20551 


83 


8 


•18017 


•99027 


•14054 


7*11587 


1-00988 


7*18580 


82 


9 


•15618 


•98769 


•15888 


6*81875 


1-01246 


6-89245 


81 


10 


•17866 


•96481 


•17688 


5*67128 


1-01543 


5-75877 


bO 


11 


•19081 


•98163 


•19488 


5*14466 


1-01872 


5-24084 


79 


12 


•20791 


•97815 


•21256 


4'70463 


1-02234 


4-80078 


78 


18 


•22485 


•97487 


•28087 


4*33148 


1-02680 


4-44541 


77 


14 


•2(192 


•97080 


•24988 


4*01078 


1-06061 


4*18356 


76 


15 


•25882 


•96698 


•96796 


8-78205 


1-08628 


8^86870 


75 


18 


•27564 


•96126 


•28675 


3-48741 


1-04080 


8-62796 


74 


17 


•29287 


•95680 


•80573 


3-27065 


1-04569 


3-42030 


78 


18 


•80902 


•95106 


•82492 


307768 


1-05146 


3*28607 


72 


19 


•82557 


•94562 


•84488 


2-90421 


1-05762 


3 07156 


71 


90 


•84202 


•96969 


•86897 


2-74748 


1-06418 


2-92880 


70 


SI 


-85687 


•98858 


•88886 


9-60609 


1*07114 


9^70048 


69 


a 


•87461 


•99718 


•40403 


9^47S09 


1-07858 


9^66047 


68 


98 


•89078 


•92050 


•49447 


9^86685 


1'06636 


2-56e80 


67 


94 


•40874 


•91865 


•44528 


2^94604 


1-09464 


2-45859 


66 


95 


•4no2 


•90681 


•46631 


2*14461 


1^10S88 


236680 


65 


96 


•48887 


•80879 


•48778 


2H)6080 


1^11260 


9^98117 


64 


97 


•46899 


•89101 


•50859 


1^96261 


1^122S3 


9^90869 


68 


98 


•46947 


•88295 


•58171 


1-88078 


1^18257 


9-18005 


62 


99 


•4S481 


•87462 


•55481 


1*80405 


1'14335 


9-06266 


61 


80 


•50L00 


•86608 


•57785 


1-78205 


M5470 


9^00000 


60 


81 


•51504 


•86717 


•60086 


1^66428 


1^16668 


1^94160 


SO 


82 


•59992 


•84805 


•62487 


1-60088 


1-17918 


r88708 


58 


88 


•54464 


;88807 


•64941 


1-58086 


1-19236 


1'88608 


57 


84 


•56019 




•67451 


1*48258 


1-90622 


1'78829 


56 


86 


•97858 


•81916 


•70021 


1-48810 


1'22077 


1-74845 


56 
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TABLB OP NATUSAL 8INB8, COBIIIBS, BTC— COfUtofltCd. 





Sines. 


Cosines! 




Cotanz 

* 


Secants 


CoseCt 


Deg. 


86 


•58779 


•80902 


•72654 


1^87638 


1*28607 


1 •70180 


54 


87 


'60181 


•79868 1 


•75355 


1*82704 


1^25314 


1*66164 


58 


88 


•61566 


•78801 1 


•78129 


1*27994 


1*26903 


1*62427 


52 


89 


•62932 


•77715 




1*23490 


1*28676 


1*58902 


51 


40 


•6^79 


'76604 


•^^^ 


1*19175 


1*80541 


1*55572 


66 


41 


•65606 


•75471 


•86929 


1*15087 


1*82601 


1*52^ 


49 


42 


•66918 


•74314 


•90040 


111061 


1*84663 


1*49448 


48 


48 


•68200 


•78135 


•98251 


1*07287 


1*86783 


1*46628 


47 


44 


•69466 


•71934 


•96569 


1*08558 


1^S9016 


1*43956 


46 


45 


•70711 


•70711 


l^OOOOO 


1*00000 


1^41^ 


l*414ai 


46 


Deg. 


Cosines 


Sines. ' 


Cotang. 


Tang. 


Cosec. 


Secants 


D«g. 



POBTABLB TBIGONOMBTBT, WirBOUT LOGAKITHMB. 

In all the moreelaborate and refined operations of trigoiumietiy* 
as well as their applications to navigation, astronomy, and geo* 
desic surveying, it is not only desirable, but necessary to enaikif 
some of the larger logarithmic tables, as those of Hutton, Bab- 
bage, Callet, Taylor, &c., both to save time and to ensure ttc 
- uisiter " -•^ 



usual to measure a distance nearer than within about its thea- 
sandth part, or to ascertain an angle- nearer than within 2 er S, 
or in very rare cases virithin 1 minute, it is quite a useless labour 
to aim at greater accuracy in a numerical result. Why. for ex- 
ample, should the length of a line be computed to the 4th or 
place of decimals, when it must depend upon another line, whose 
accuracy cannot be ensured beyond the unit's place ? Or. wbf 
compute an angle to seconds, when the instrument employedtioei 
not ensure the angle in the data beyond the nearest minute T 

Hence several mathematicians, as Euler, Legendre, Hutloii. 
Bonnycastle, &c., have investigated approximating series, and 
other rules, for solving the cases of trigonometry without tsMes: 
yet, however ingenious their researches may have been, they have 
not led to any results of practical value, out simple ftimidi 10 
many proofs how easv it is for scientific men, in their investigif 
tions, to miss the pomt of real utility. 

It is truly extraordinary, that amid all this search for expedieslii 
the obvious method whicn is now recommended and exemplffies 
has never been thought of. In the table whiSh precedes this ar- 
ticle there are brought together the natural sines, tangents, and 
secants- to every degree in the quadrant ; and though only ear* 
ried to five places of decimals, it will be found sufilciently exten- 
sive and sufficiently correct for thevai^ous practical purposes al- 
ready adverted to. And thus the surveyor, the architect, the dvO 
or militJtfyengineer, ftimished with this toble previously, with a 
box and 100 feet tape, a pocket sextant, or SchnuOcalders elegwit 
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portable theodolite, may take every angle and perform every com- 
putation that can occur In the most oseftil cases. 

The requisite proportions must, it is true, be worked by multi- 
plication and division, instead of by logarithms. Yet this by no 
means involves such a disadvantage as it might seem at first sight . 
For when the measured lines are expressed by three, or at most 
by four figures (and to give more only presents an appearance of 
accuracy which does not exist), the multiplications and divisions 
are performed neariy as quick, and in some cases quicker (as will 
be seen) than by logarithms. Besides which, the operations may 
often be shortened, by resolving numbers into their component 
factors, and by other contractions well known to practical men. 
Nay, if this were not the case, thecircumstance would not present 
any serious objection ; for, when a computation is not to oe per- 



complete it in ten minutes or in twen^. 

Then, as to accuracy : even in cases where the computer will 
have to take proportional parts for the minutes of a degree, the 
result may usually, if not always, be relied upon to within about a 
minute ; and, recollecting that in out-of-door operations the 
surveyor may fix his instrument at angles measured by degrees 
precisely, by simply advancing or receding for vertical angles, or 
moving to tne right or left for horizontal ones, or by vanring the 
position of the station-staflT ; a simplified calciuation and a more 
•eeorate result niav be insured 

Tbb Tablb.— The table is so arranged that, for angles not ex- 
ceeding 45 degrees, the sine, cosine, tangent, cotangent, &c., for 
any number of degrees, will be found opposite the proposed num- 
ber in the left-hand column, and in the column under the appro- 
priate word. When the number of degrees in the arc or angle ex- 
ceeds that nimiber must be foimd in the right-hand column, 
and opposite to it in the column indicated by the appropriate word 
tt the Dottom of the table. Thus,the sine and cosine of 86° are *58779 
and *80908 respectively, the tangent and cotangent of 62° are 1*88078 
and '58171 rcspectivdy ; the radius of the table being unity, or 1 . 

The taking proportional parts for minutes can ovXy be done cor- 
rectly (that is, independently of the rules of interpolation) in those 
parts of the table where the differences between the successive 
sines, tangents, &c., run pretty imiformly. In that case the mode 
to be employed will be evident from a single example. Suppose 

Se want the natural sine of 20° 6'. The sine of 21° is 85887, that of 
P is 84202 : their difference is 16S5. This divided by 60 gives 27*26 
for the proportional part due to 1 minute, and that agam multi- 
jaied by 16 gives 436 for the proportional part for 16 minutes. 
Hence the sum of 8^02 and 486, or 34688, is very nearly the sine of 
VP 16^. And so of others. But observe that the operation may 
often be contracted by recollecting that W arej, 15' are i, 40'are \ 
of a degree, uid so on. Observe also, that, for cosines, cotangents, 
and cosecants, the results of operations for proportional parts are 
to be deducted from the value of the required trigonometrical 
quantity in the preceding degree. 
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MECHANICS. 



MscHAirics may be defined to be tbat bnnch of pbytiet which 
deals with the laws of force and motion ; statics being 
branch of it, which deals with matter at rest, and dynamics 
another, which deals with matter in motion. 

The law of the conservation of force, or, as some affirm it should 
be called, the conservation of energy, is one of the grandest dis- 
ooveries of modem times. 

Energy may be either potential or kinetic (actual). A cannon- 
ball shot into the afar travels by virtue of its kinetic energy. " As it 
rises it gains potential energy, but its motion is slower, and thus 
kinetic energy is lost : as it descends it continually loses potentiil 
energy, but gains velocity or kinetic energy.*** 

The product obtained by multiplying the mass of a body by iti 
velocify is called the momentum. 

PAmALLBLOGKAM OP POKCBS. 

The resultant of two concurrent forces is represented in in- 
tensity, as well as direction, by the diagonal of a parallelogram 
whose sides represent the components in intensity and directioo. 
When several forces are applied to the same point, thebr re- 
sultant is found by applying the preceding proposition, first, to 
any two forces, then to the resultant of the two, and a third tomt, 
and so on. 

MECHANICAL POWERS. 

The mechanical powers.by which power is made available at 
expense of space are the lever, the wheel, and axle, the puQA 
the inclined plane, the wedge, and the screw, which are tht ntiapB 
elements of all machines. 

Lbvbk.— Casb 1. When'the ftdcmm is between the power aad 
the weight : 

Rule. Divide the weight to be raised by the power which is ID 
be applied, the quotient gives the difference of leverage necesaM 
to support the weight in equilibrio : a snudl addition to this Uam^ 
age will cause the power to preponderate. 

Casb 2. When the fulcrum is at one extremity of the lever and 
the power at the other : 

R u LB . As the distance between the power and the weight Is to 
the distance between the weight and Ailcrum, so is the effect to 
the power. 

Cask 8. When the weight to be raised is atoneend of the levei^ 
the fulcrum at the other, and the weight applied between them t 

RuLB. As the distance between the power and fulcrum is to lint 
length of the lever, so is the weight to the power. 

WBBKL AND AxLB.— As the radius of the wheel is to the radi«s 
of the axle, so is the effect to the power. 

PuLLBT.— Divide the weight to be raised by twice the number 
of pulleys, the quotient will be the power necessary to raise At 
weight. 



♦ GoQd Word*, Oct. 1862, p. 602. 
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I NCHNBD Px.Ai(B.->As the length of the plane is to its height, 
so IS the weight to thepower. 

Wkdgk.— Cask 1. When two bodies «re forced firom each other 
by means of a wedge in a direction parallel to its back : 

RULB. As the length of the wedge is to half its back, so is the 
resistance to the power. 
Casb 2. When only one of the bodies is movable : 
RuLB. As the length of the wedge is to its back, so is the resist- 
ance to the power. 

Screw.— As the circumference of the screw is to the distance 
between the threads, so is the weight to the power. 

When a winch or lever is applied to turn the screw, the power 
of the screw is as the circle described by the handle of the winch 
or lever to the distance between the threads. 

By mechanics all the relations of time, space, and velocity are 
expressed or involved in the equations. 



v2 

8 = J « t> = m « 2 = — 

Where 8 = the space 
t = the time 
V = the velocity 



and m = 16^ feet (being the space described by a heavy body 
falling freely near the surface of the earth in the ftrst second of its 
descent). 

The space through which any body will fall in a given number 
of seconds is equaito the space fallen through in the first second 
(whatever that space may be), multipUed by the number of seconds 
squared. 

Thus, if X represent the number of seconds a body occupies in 
idling, and N » the number of feet it falls through in a second, 
then N X X2 = the whole space fallen through. N.B.— Two- 
thirds feet per second = the number of miles per hour. 

In the case of a carriage on a railway, and a weight hanging over 
m pulley at the end of a plane, the equations before mentioned do 
not apply without some modification. 

If we call the force of gravity I, and any other accelerating power 
F, we shall have I : P : : M : PM = the space passed over by the 
carriage in the first second by the accelerating rorce P. 

If we substitute PM instead of M in the other equations, we 



•hall have S = J « » = PMT2 = 

4 PM 

If the friction of a carriageon a railroad be represented by a, and 
the weight required to move it by 6, then 6— a =s the motiveforce 
ftnd a+b = the whole mass moved, 

b-a 

the accelerating motion will be = P 



Thus, if 6 = 102 and a = 90, then P = = ^ 

102+90 

.♦. M will be the space passed over by the carriage and 
weight in the first second, and ^^ld.t2 the space due to any other 
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time t i and the velocity at the end of any time will be expressed 
by*Mt. 

Hence it is obvious that the weight suspended over the pulley 
obeys the same law as a falling body, and that this law operates 
with equal force in equal times. 

HOaSB POWBS. 

The unit for the measurement of mechanical powers is assumed 
to be the power of a horse. A horse is supposed to be capable of 
raising a weieht of about 150 lb. 220 feet high in a minute, and to 
continue exertions enabling him to do that for 8 hours a day. 

Multiplying the number of pounds by the height to which they 
are raised in a minute, 150 x 202 gives 33,000 lb., and the power of 
a horse is generally expressed by a sum varying f^om 83,000 lb. 
to S6.0U0 lb., raised 1 foot high in a minute. 

N . B . BoUon and Watt express it by 32,000 lb.; Woolf by 86,0001b. ; 
Tredgold, Palmer, and others, by 38,333 lb. One horse can draw 
horizontally as much as seven men. 

Friction.— In trains of machinery f^om i to i is allowed for 
friction. 

TABLB OF HOBSB POWBB AT DIFFBBENT BATES OF 8PBBD. 

Let us suppose 15 to represent the greatest unloaded speed, and 
the square of 15, or 225. to represent the greatest load which can be 
Bustamed without movin g ; the following table gives for each degree 
of speed, firom 1 to 15, the corresponding load anduseAil effect:— 

Speed . 1 2 8 4 5 6 7 8 9 10 11 12 18 U 15 
Load. 225196169144121100 81 64 49 86 25 16 9 4 1 
Effect . 0196388482484 500486448392824 250176108 52 14 

Thus, if the greatest unloaded speed of ahorse be 15 miles an 
hour, and the greatest weight he is capable of sustaining without 
moving be divided into 2i^ equal parts, his labour will be most 
advantageously employed if he be loaded with 100 of those parts, 
and travel at the rate of 5 miles an hour. If he be thus employed, 
it will be found that he will carry a greater weight through a dis- 
tance, in a given time, than under any other circumstances. 

A horse, upon a well-constructed railroad, can draw 10 tons at 
the rate of 2 miles per hour, or 5 tons 4 miles per hour. 

The aven«e force of the horse drawing horizontally is on an 
average 770 lb . From various calculations it would appear, when 
the period of continuance is made an element in the calculation, 
that the power of a horse working eight hours a day is on an 
average notmore than an equivalent to that of five men working 
10 hours; the most useful mode of applying a horse's power is in 
draught, and the worst is in carrying a load : it has been found 
that three men canning each 100 lb. will ascend a hill with greater 
rapidity than one horse carrying 300 lb. The best disposition of 
the traces in draught is when tney form a right angle with the 
collar. 

When ahorse is employed in moving a machine in a circular 
path, the diameter of tins path should not be less than 25 or-81 
feet; 40 feet would be better than eitlier. 
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BSTIMA.TKI> POWBS OP IfAlf OS HOmSB, 

, As applied to Machinery. 



Application of the Power. 


I.bs Avoir. 
It the late of 
2iO feet per 
minute. 


Orlbfl. Avoir, 
at the rate of 
one foot per 
minute. 


A man is snpposed to be cmpable of 1 
liftinx or carryioK • . . .J 

A man is supposed to be capable of S 
tuminK the winch of a crane with > 
a force equal to . . .) 

When the united efforts of two men-v 
are applied to the winch of a crane, ( 

mC llMUUiCB WIU|% M* Al|^UV MI}(iCoy 1 

each man exerts a force equal to . ) 
A man is supposed to exert a power 1 

in pumping equal to . . . j 
In rinfrinx , a man exerts a force equal to 

The power or i horse equal to . . 


27-t7» 
28*086 

SS*400 

17'8M 
88-955 
40-965 
ISO 


or 6,000 
or 6»800 

or S,814 

or 8,570 
or 9,010 
or 88,000 



DTNAMICAI< POXMULiB. 

power, H = horse iwwer, v = velocity of force 



Let P 

F in feet per second, t = time in fteconds, « 
which force passes through in then :— 



: space in feet 



Telocity v 



Space 



Time 



Fore 



t 
P 

~P 

~ F 

V 

Fs 

= P- 
P = t^F 

= Lf 
t 

» P 



F 

Horse power H = -~ 
Fs 



.&50H< 



Velocity 



Space 



S5pH 
'~F" 
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«XATITATIOIf. 

The force of RnTitaUon Tories m the mess of the attreetinc 
bodiea, end inversely es the saaere of their distance. 

The unit of measure of the force of KniTity is assumed to be the 
velocity a ftdUng body has obtained at the end of the first second 
itfUls. This unit is expressed by the lottery. The space ftOkn 

through the first second is ^. This value, obtained by pendulum 

experiments, varies, of course, in different latitudes and at different 
hoghts above the sea level. 

The length of the seconds pendulum, wjiich varies according to 
the force of gravity, is, according to the experiments of MiQor- 
Oeneral 8abine-~ 

89*01 indies at the equator. 
89*14 „ London. 
89*81 „ Spitsbergen. 
The laws of the oscilluion of pendulums are expieased in the 

tad ftom it we ^tain the unit of gravitation aa under:— 
88 ft. 1 inches at the equator. 

88 „ 8 „ London^ 

88 ,, 8 ,, Spitsbergen. j 
MECHANICAL DATA. 

TO PIXfD THB WBIGHT or A BODY. 

RvLB 1.— Multiply the contents of the body in cubic inches hr^ 
0*08616, and the product by its specific gravity. The result wi&| 
be the weight in pounds avoirdupois. ' 

RcLX 8.— Divide the specific gravity by 0*016, and the quotient 
is the weight of a cubic n>ot. 

WEIGHT OF METALS AND WOODS. 



Antimony in a metallic state fused 
Bismuth cast 

native . 
. ore, in plumes 
Brass . .common caat . 

cast, not hammered , 

wire-drawn . 
Copper .east 

wire-drawn . 
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METAI.S. 



*** - 

is I 



Ml 



Iron . 

Lead . 
Mercury 



Nickel. 
Platina 



SUver . 



Steel 



Tin 

Tungsten 
Uranium 
WoUWun 
Zinc . 



.pure cast . 
22 carats, fine^ 
20 carats, lia«, 
.cast . • 
bars • 
.cast . 
.below OFahr.. 
atSSdeg.oflieat 
ateodeg. 
at212deg. , 
.cast . t 
.crude, in grains 
purified 
.pure cast . 

cast, pure, 

Parisian, standard 
the same, hammered 
.soft . . 
hardened, but not tempered 
tempered, but not hardened 
tempered and hardened 
.pure Cornish . 
the same hardened 



in its usual state 
pure and compressed 



Woods. 



Alder 
▲|^le-free . 

Bay-tree . 

Beech 

Box, Dutch 
French 
Brasilian, red 

Campeachy . 

Cedar, American . 
Indian 
Palestine 
wild 

Cherry-tree 

Citron 



19,258 1203-6 
17,48(;; nm-0 
15,709 U8>-0 

7,207 

7,788 
11,352 
15,632 
13,619 
13,580 
13,375 

7,807 
15 

16;500 
10,474 
10,511 
10,175 
10,376 

7,r" 

7,840 
7,816 
7,818 
7,201 
7,299 
6,066 
6,440 
7,119 
6,862 
7,191 



800 
793 
845 



912 
1,828 
1,081 
913 
561 
1,815 
918 
596 
715 
726 



488-0 
975-2 
1218-8 
654-6 
657*6 
636 
648*5 
489*6 
4800 
488*5 
488*6 
455*6 
456*0 
8791 
402*5 
4450 
429*0 
449*5 
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MBCBAK1CS. 
WBiOBT or -WOODS— continued. 



WOODS. 



^^1 



Coeoa 
Cork 

Cypreaa . . 

Ebony, Indian 

American . 

Elder 
Elm. 
FUbert 
Fir, yeUow 

white . 

male . ^ 
_ female . 
Basel 

Jasmin, Spanish . 
Juniper 

Lemon-tree . 
Lignum vita 
Lkne-tree . . 
Logwood . 
Mahogany 
Maple . 
Maatie-tree 
Medlar 
Mulberry . 

Oak, heart of, flO yeara old . 
Oak, dry . 

Olive-tree . ... 
Orange-tree 
Pear-tree . • 
Pomegranate-tree 
Poplar 

white, Spanish . 
Plum-tree . 

Quince-tree • . 
SassafhM . 
Vine . • 
Walnut . . . 
Willow 

Yew, Spanish . . 

Dutch 



••2 5. 
^3 



1,040 



644 

1,209 
1,8S1 
696 

m 

600 
657 
569 
550 
496 
600 
770 
556 
70S 



1,170 
9S2 
987 
705 
661 

L,S54 
883 
539 
755 
705 
482 

L,387 
671 
585 
807 
7S8 



APPLICikTION. 

RvLs.— Find, by the rules in the " Mensuration of SoUda," 
solidity of the materialof which the weight is required, and multi- 
ply that soUdity by the factor in the ih~ - - - » * 
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Example 1.— Required the weight of a bar of iron, 19 feet long, 
and 1 inch square. 
Weight of 1 inch bar-iron, as per table, page 187. is 0*9B1. 
12 feet = U4 inches. 
Then 'tSl x 144 inches = 40 464, or 40 or 41^ lb. neariy. 

Examples.— Required the weight of a plank of yeUow fir, 11 
inches wide, 8 inches thick, and 20 feet long. 

ao feet = 240 inches. 

One eubic inch yellow fir, as per table, s 0*028; therefore, 
IH»8 X 240 X 11 X 8 s 182*100, or l82^, or 182 lb. nearly. 

-WBIGHT OW ▲ fQVASB rOOT Or fHUT IKOlf 

In Pounds Avoirdupois, the thickness being the Number on the 
Wire Gauge. 
No. 1 is 5-16ths of an inch } No. 4, i ; No. 11, i, &e 
Number on wire gauge. 





M »l *l 


»l "1 




• 








Pounds Avoirdupois. 






12-5 


12 1 11 1 10 


.| . 


7*6 


7 


6 |5*68 


5 



Number on wire gauge. 







14 


|« 


n. 


|17 


^8 






M 1 m 








Pounds Avoirdupois. 






4*62 


4'8l| 


4 


8^ 


8 


2*6 


2*18 


1'98 


1*62 


1'6 1 IW 



STSBlfCTH OW MATBKIALB. 



Material. Crushing 
Strength, 1000. 


Tensile 
Strength. 


Transverse 
Strength. 


Timber .... 
Cast Iron .... 
Glass (Plate and Crown) . 
Stone and Marble . • 


1,900 
158 
128 
100 


151 
19*8 
10* 
9*8 



The ratio of the crushing force to the tnmsverse force is nearly 
be same Si^sr^ne, and marble, lAchiding the hardest and 
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•oftMt klndf. Hence, If we know the tnnereirte itxenfcfh In any 
of theee bodies, we may predict the other ; and as jilass and the 
hardest stones resist crushing with from seren to nme times the 
energy that they do heing tomasnnder, we may get an approximate 
Talue of the tensile force firom the crushing force, or vice vertd, 

STEAM AND STEAM-ENGINES. 

A enhic inch of water will inroduce a cubic foot, or 1,72S cubic 
Inches of steam ; and this steam will heat 6 cubic Inches of water 
from the atmospheric temp, to 312" to effect its condensation. 



Ukb. 

fiBXf BSAI. POSMULA TO CALCVLATB THB GBM BBAL POWBB OV 
AM BN6IICB. 

Let a horse power be a 150 lb. raised 18,900 feet per hour, or 
896,000 lb. raised one indi per minute, 
liet d = diameter of piston in inches, 

p ss pressure per sauare inch in piston, 
8 « s= number of strokes made per minute, 
I ss length of the stroke in inches, 
and h = number of horses required to do the work of any 
engine. 

.*. (d» X 7854 X p X 8 « X 2) the whole power. 
d* X 7854 X y X a « X I 

Then 896,000 
Whence d, p, «, and I, may be easily found as required.— Hbc a. 
Mao. 

HOBSB POWBB OF STBAll-BMaiXfBS. 

The English rule for a cylinder 48 inches in diameter would be 
founded on two assumptions : the first, that the speed of the pis- 
ton would be 290 feet per minute ; and the second, that the surplus 

{>re8sure on the piston would be 7*. or 7*1, or 7*8 lb. per square 
nch. The practice, we believe, vanes within these limits, hence 
48« X '7864 X 220 X 71 
— — — — = 90 horse power. 
83,000 

"The Scotch rule takes the actual speed of the piston per 
minute, and the mean pressure per square inch, and then employs 
44,000 lb., as the divisor on the gross, instead of 88,000 lb. on the 
net or surplus power of the steam. 

"The effect of this rule is an allowance of 26 percent, of the 
gross power for engine resistances and friction. 

14 X 88,000 

•* Under theglven conditions s= 10) Ib.is the surplus 

th?Bn^5Sh¥S2*''*' lasteadof 71ll>., the aeiamed prewure by 
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TO C1.LCULATB TU FSBf SUKB WHICH A BTBAM-BH QINB 
BOILBB WILL BBAK WITHOUT BUBSTINQ. 

Multiply the tenacity of the mctol (which, if It were in one piece, 
would be about 60,000 lb., or f that of good wrought iron, but, at 
It U riveted together. caU it only 80,000 n>.) by the thidtness of the 
boiler, and di^de it by half the diameter in inchea. The quotient 
will be the number of pounds it will bear on every square inch 
vithoutbursting.— Mbch. Mag. .... . , 

N.B.— No material should be loaded with more than one-third 
of the greatest strain it can support. 

Mr. Fairbaira*s test of safe boiler-pressures is as follows. He 

"^^The following table, deduced from mr own experiments, 
exhibits the safe working-pressure and the bursting-pressure of 
boilers of different diameters, calculated for an external shell of 
a thickness of iths of an inch 



Diameter of Boiler. 


Working Pressure. 


BnrstinR Pressure. 


ft. in. 


lbs. 


lbs. 


S 


118 


706i 


8 6 


lUl 


607 


4 




5S1 


4 6 




47a 


& 




425 


6 • 




886i 
854 


6 




6 6 


54 


8261 


7 
7 6 


,7 




8 


44 




8 6 


41 


250 



" Taking from the above table the strength of a boiler 7 feet 
in diameter, we And its bursting pressure to be SOS lbs. per 



square inch. 



OBNBBAL PBOPOBTIONB OF STBAM-BNGINBS. 

The air-pump and condenser are usually made of the same siscj 
being equal to one-half of the area of the cylinder and one-half of 
the stroke, or one quarter of the content. 

The steam and eduction pipes, and all other pumps and valves, 
are one-afthofthe diameter of the cylinder. 

The water required for condensation is Arom 3 to 8^ gallons per 
minute for every horse power ; and, for the supply of the boiler, 
ten sallons per norse power per hour. 

With these proportions, the piston should travel at the rate of 
800 feet per mlnttte. 
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TABLB or THK BLA8TIC FOKCB OF HICH-PBKS8VSB STSAIT, 

CALCULATED BT MM. OULONG AND ABAGO. 





Atmos. 




Atmo*. 


219 Fah. .. 


.. 1 


874*00 Fah. 


.. 12 


288-96 


.. In 


880*66 


.. 18 


250-62 


.. 2 


892*86 


.. IS 


263-84 


.. 2n 


898-48 


.. 16 


875-18 


.. 8 


403*82 


.. 17 


285-08 


.. 8n 


406-92 


.. 18 


293- 72 


.. 4 


418-96 


.. 1» 


201*28 


.. 4n 


418-46 


.. 20 


808-84 


.. 5 


422-96 


» 


814-24 


.. 5n 


427-28 


.. 22 


820-86 


.. 6 


431*42 


.. 28 


826*26 .. 


.. .. 6n 


485*56 


*. 24 


881-70 


.. 7 


480-84 


.. 2S 


836*86 


.. 7n 


457-16 


SO 


841-96 


.. 8 


472-78 


.. 85 


850*78 


.. 9 


486-59 


.. m 


858*88 


.. 10 


491-14 


.. 45 


867-84 


.. 11 - 


510*60 


.. 60 



One square foot of surface of steam pipe will warm 200 cubicfeet 
of space. 

N.B.— The safety valve on the boiler should be loaded with t| 
lb. upon the square inch, as is the rule of Mr. Watt's engines. 



MENSURATION, 



(PBOM VALLACB'8 PBACTICAL BMQINBBm'B QUIDB.) 

1. LiNBS. —In a riKht-angled triangle the square of the side op« 
posite the right angle is equal to the sum ot the squares of toe 
sides containing that angle ; hence a triangle having its three side* 
proportional to the numbers 8. 4, and 6, will be right angled. 
The difference of the squares of two lines or sides of a triangle ia 
equal to the product of their sum and difference. The 'three anglea 
of a triangle are equal to two right angles. The sides of a trianf^ 
are proportionate to the series of the opposite an^et. l^e at&B 
of two sides of a triangleis to their difference as the tangent of Inv 
the sum of the opposite angles is to the tangent of hau their dil^ 
ferenee. The base of a triangle is to the sum of the sides as flie 
difference of the sides is to the difCerence of the segments of tlw 
base made by the perpendicular drawn to itfk^m the vertical angle. 
In a right-angled triangle the base is to the perpendicalar as 
dms is to tangent of the angle at the base, and the base is to th9 
hypothenuse as radius is to the secant of the angle at tlM bMth 
Tlie diagonal of a square is equal to the square root of twlee tlii 
square of its side ; and the side of a square la equal to aquBM 
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mt of half the square of its diafonal. The circnnifiBfenee of cfar- 
dei is proportional to their diameters, or their radii, or their arcs 
of the same number of degrees, or the chords , sines,tangents, Ac. , 
ofittch arcs, and conversely. The perimeters (that is, the sum 
of all the sides) of regular or similar polygons are proportional to 
thdr homologous (corresponding) sides or diagonals, or the radii 
of their inscribed or circumscribed circles, and conversely. 

The length of the circumference of a circleis equal to the product 
of Its diameter, and the circumference of a circle whose diameter 
i< unity ; conversely, the length of the diameter is equal to the 
<)uotient of its circumference, divided by the circumference of a 
aide whose diameter is unity ; or to the product of its circum- 
ference and the diameter of a circle whose circumfierence is unity. 
The length of an arc of a circle is equal to the product of the radius 
the number of degrees in the arc, and the length of one degree of 
the circumference of a circle whose radius is unity. 
The side of a square equivalent to a given circle is equal to the 
iqoare root of the product of the radius, and half the circumfer- 
ence, or to the product of the diameter and the square root of the 
area of a circle whose diameter ii unity ; or to the product of the 
circumference and the square root of the reciprocal of four times 
the circumference of a circle whose diameter is imity ; conversely, 
the diameter of a circle equivalent to a given square is equal to the 
quotient of the side divided by the square root of the area of a 
cirde whose diameter is unity ; or to the product of the side, and 
the square root of four times the circumference of a circle whose 
diameter is unity. 

The square of the half of any chord of a circle is equal to the 
firuduct of thesainttee of the opposite arcs (that is, the segments of 
tiie diameter bisecting the chord or the versed sines of half the 
opposite arcs). Hence the radius of any circular arch maybe 
found when the span and the height of the arch are given. The 
S(juare of the tangent of any arc of a circle is equal to the product 
ot the sum and difference of its secant and the radius of the circle. 
Hence, the nemidiameter of the visible horizon in leagues at any 
point above the surface of the earth is equal to the square root of 
L-s altitude in fathoms above the level orthesea; and conversely, 
he altitude in fathoms, of any point above the level of the sea ts 
rqual to the square of the semidiameter of the visible horizon in 
eagues. This principle is of ^reat use in the practice of levelling, 
3. Surfaces. —The area of u. paralleloj^ram is equal to the area 
>f a rectangle of the same base and altitude or i>erpendicular 
ireadth ; or to the product of any two adiacont sides, and the 
lataral sine of the included angle; or to half the product of the 
wo diagonals, and the naturalsineoftheir intersected angle. TK'' 
re.A of a square is equal to the square of its side, or to h alf,* 
j uare of its diagonal. The area of a triangle is equal tr ' 
reaofareetaiiKleofthe same base and altitude j that is — - 
roduct of the base and altitude ; or tohalf theprodytffiSf the 
idea and the.itaturalsine ^tlie.lncluded angle ; oitohalfthe 
>ot of theoaKiiwit P«»4&#.^< ^J«»^ "'etof any two 
le smn ofSl^iSMiiM^ the Bquare 

rfe£*|ddMuJ|..>.. ,T 4 - s^'imji^. - > (that U, half 
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regular oolyfEon, Is equal to the product of the »emiperimeter iDd 
?hrradi5a ofthe ioSibed circle ; the areas of similar tnangl« or 
polygon! are proportional to the squares of their homolosous icor- 
fcsJSnding) Bides. Hence the area of any regular polvRon isequa^ 
to the product of the square of its side, and the area of a similM 
polygon whose side is unity. _ , ^ ^. tK*iT 

*^ Til areas of circles are prop9rtional to the sq"¥« 
diameters, of their radii, of their circumferences, of their arcsottne 
same number of degrees, or of the chords, sines, tangent^, &c., oi 
such arcs. The area of a circle is equal to the product of the ramus 
and the semi-circumference: or to the product of the squareoftne 
diameter, and the area (-7854) of acircle whose diameter is um^W 
to the product of the square of its circumfereace, and the recipwai^ 
of four times the circumference of a circle whose diameter i» 
unity. Hence, conversely, the diameter of a circle is equal to w 
square root of the quotient of its area, divided by the areaof acir- 
cle whose diameter is unity ; and the circumference is equaJ to tfie 
square root of the product of its area, and four times the circum 
ference of a circle whose diameter is unity. . 

The area of a circular rin g is equal to the product oj the sum 
difference of the inner and outer diameters, and the area of a circle 
whose diameter is unity. The area of a sector of acircle is eqiw^w 
the product of the radios and half the length of its arc; wdm 
area of the segment ofa circle is equal to the sum or <i.fferenceoJJw 
area of the sector having the same arc, and the area 5>f the tn«g 
whose base is the chord of that arc, and sides the radii of the secw, 
according as the segment is greater or less than a f micircle. TM 
area of a sector or segment of a circle is also equal to the productoi 
the square of the diameter, and the area of a similar sector or sej- 
ment ofa circle whose diameter is unity. , ^^r^j. 

An ellipse is equal to a circle whose diameter is a mean ptom 
tional between the two axes. The area of an ellipse is equal to tw 
continuous product of its major and minor axes, and the ar«o' 
circle whose diameter is unity. The areaof a parabola is two-thmj 
of the area of its circumscribing rectangle, or two-thurda ofint 
product ofits abscissa and double ordmate, , 
The surface of a sphere is equal to four times the area of one « 
its great circles : or to the product of the diameterand thecutnim 
ference : or to tke product of the square of the diameter, and w 
circumference of a circle whose diameter is unity. The codv« 
surface of any segment of a sphere is equal to the product ot J 
height and the circumference of the sphere : or to tRe contmuo^ 
proluct ofits height, the diameter of the sphere, and the circuni 
ference of a circle whose diameter is unity . The convex 9una(<« 
a cyUnder is equal to the product of the height and the circii» 
ference of the base. The convex surface of aright cone is equ».a 



half the product of the slant height and the circumference ofw 

^^.^SoLiDS.— The solid content 01 capacity of a parallelopipejl'' 
equal to the product of the length, breadth, and depth for tw"; 
ness) ; hence if the capacity and two dimensions of a parallelopir 
be given, the third may be found by dividing the capacity bvtct 
product of these two dimensions ; and the side of a cube of Si^" 
capacity may be found by extracting the cube root of the capici'?^ 
The capacity of a iJiisiu or cylinder is equal to the product 01 1'^' 
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area of the baae and the height or depth. Hence if the capacity of 
a cylinder and its depth be given, the diameter of the base may 
be found bvdiviiling the capacity by the product of the depth, anU 
the area of a circle whose diameter is miity, and extracting the 
iquare root of the quotient ; and if the capacity of a cylinder and 
the diameter of its base be ^iven, its depth may be found by divid- 
ing the capacity by the product of the square of the diameter, and 
area of a circle whose diameter is unity. 

The capacity of a pyramid or cone is equal to one- third of the 
product of the :^rea of the base and altitutfe. The capacity of the 
iruatrura of a pyramid or cone is equal to one-third or the product 
of its altitude and the sum of the areas of its two ends and that of 
a mean proportional between them. Hence, if the capacity of the 
frustrum of a cone or pyramid and its two end diameters be given, 
its depth may be found by dividing three times the capacity by the 
sum of the areas of the two ends and that of a mean proportional 
between them. 

The capacity of a sphere is equal to the product of the cube of its 
diameter and one-sixth of the circumference of a circle whose 
diameter is unity. Hence the diameter of a sphere is equal to the 
cube root of the quotient of the capacity divided by one-sixth of 
the circumference of a circle whose diameter is unity. 

The capacity of the segment of a sphere is equal to the continu- 
ous pruduct of its heights, the sum of the square of its height, and 
three times the square of the radius of its base, and one-sixth of 
the circumference of a circle whose diameter is unity. The capa- 
ci^ of a spheroid is equal to the continuous product of the fixed 
axis, the square of the revolving axis, and one- sixth of the circum- 
ference of a circle whose diameter is imity. The capacity of the 
middle frustrum of a parabolic spindle is equal to the continuoui 
product of the length, the sum of eight times the square of the 
middle diameter, three times the square of the less diameter, and 
four times the product of both diameters, and one-sixtieth of the 
circumference of a circle whose diameter is unity. 

The capacity of any regular polyhedron is equal to the product 
of the cube of its linear edge and the capacity of a regiUar poly he- 
Iron whose linear edge is unity. 



Rbgulas Solids. 



Natmes. 


Surfaces. 


Capacities. 


Log. Cap. 


Tetrahedron 


1'7S205 


0*11786 


.1071884 


Hexahedron 




1*00000 


0*00000 


Octahedron 


S-4M10 


0*47140 


T0678804 


Dodecahedron 


ao-64578 


7*66S12 


0*8844u8 


Icosahedron 


8M025 


2*18160 


0*888794 



Incondaetins eeodeticaloperations the following rules, by Hut- 
on, aboiald be obsenred, to aifninish the probability of error : 

1. When one side only of a triangle is to be determined, tho 
MMured base should be nearly equal to the required side. 
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S. mentwoaidetofBtrianKlearetobedetenained.ihetriansIc 
should, if posiible, be equilateral. , ^ ^ . 

3. When the base cannot be equal to one or both the required 
■ides, it should be as long as possible, and the two angles at th« 
base equal, and not less Uianao or aodegreea. ^ ^ ^ , 

The arithmetical mean of any two numbers is half their stun, 
Mid the geometrical mean is the square root of their product. 

The number of changes which any number of things, as beut, 
letters, cards, &c., can produce, is the product of all the flgoxet 
multiplied together ; thus 1, 2, 3, 4, 5, 6 bells produce 7» cbaafea. 

There are 36 chances upon two dice. It is an even chance that 
you throw 8 j it is 85 to 1 against throwing anypartieillardoableto, 
and 6 to 1 against throwing any doublets. It is 17 to 1 agaiiist 
' throwing any two desired numbers. It is ito 1^ MsUnst tbrowinc 
single any number with either of ae(^|M.MjiJiPt a hit or enter. 
Against hitting with the amomBt ftjJjj^^&i^BaW*''^ agafaistT. 
8, and 9, are 5 to 1 ; against WW«1XmI| wmmmfW^ll to 1 ; and 
nggin8tsixes,are35toI. .. ^ #r.v'- 
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A noi» of wrought iron. 1 in. square and S ft. long, weighs 1<HX. 

A rod of east iron, of the same dimensions, weighs 9*668 lb. 

A circular rod of wrought iron, an inch in diamtter, and S liMt 
long, weighs 7*89 lb. ; and of cast hron 7*567 lb. \ 

In conyertangironinto steel, a hundredweight of iron combmei 
with from 4 to IS ounces of carbon ; the former proportion nrs* 
ducingvery mild steel, and the latter being the maTtmnm dMS 
for any usefUl purpose. 

Steel will not combine with lAore than ^^th iU weight ff 
silver ; r^th of rhodium or barimn producing an excellent aUsy 
with steel.— (Farad AT.) 

A rod of very good wrought iron, 1 inch square, will support 81 
tons without breaking. 

A piece of steel which measured 2'769 inches when soft, wsi 
found by Mr. Pennington to measure, after hardening, 2*7785 
inches ; and when tempered to a blue it measured 9*768 inches. 

VKUmiVO BTEBL. 

Yellow fhint. for lancets .... 4S0<>Fahr. 

„ full, for penknives . . . 470 

Brown, for scissors ..... 490 ,, 

Red, for carpenters' tools . . . . 51A 

Purple, for watch springs and table knives . 680 

Bright blue, for swords . . . . 550 .. 

„ full, for dffcgers . . . . San 
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COftOB, tTftKNOTH Or«~(OBBOOftT.) 

The best mode of estimating the strength of a cord of hemp is to 
multiply by 900 the square of its number of inches in girUi, and the 

product wiU express in Ibs.theprac"*"' - 

loaded with. For cables, multiply t 
mate strain is probably double this. 



r ^ lbs. the practical strain it may be safely 

I^ed with, for cables, multiply by 120 instead of 900 1 the ulti- 
late strain is probably double this. 

For the utmost strength that a cord will bear before it breaks, a 
good estimate will be found by taking \ of the square of the girth 
of the cord to express the tons it win carry} this is about double the 
role for practice just given, and is, even for an ulterior measure, 
too ipmd for tarred cordage, which is always weaker than white. 

In cables, the strength, when twisted, is to the strength, when 
the fibres are parallel, as about S to 4. ThefoUowing is the break- 
ing strain, by experiment, in the best bower cables at present em- 
ployed in the British Navy 



Siies, drcum. 
in inches. 


No* of threads 
in each. 


Breaking 
strain. 


9S 


9736 


Tons 114 


SI 


2268 


890 


18 


1666 


68 


141 


1060 


4600 



asYia«o avL« yoa cALCOLAfiiia mm tonicaob or shifs. 

Take the length between the perpendiculars drawn from the 
estreme outside of the main stem to the extreme outside of the 
atem>post. From the length thus found subtract fths of the 
extreme breadth (as determined by the old measurement Act 
of Parliament). Multiply the remainder of the length by the 
whole breadth, that product by the extreme draught of water, 
and divide the whole by 94. The quotient will be deemed the 
true tonnage. 

Iim. WlLLICS't VOKMOLA VOK THB ■XpBCTA'TIOIf 

or Ltri, 

At the Age of a — from 5 to 60. 

From 60 to 74. 

»(»«-.) 

From 7S to 90. 
4 (108 -a) 
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UBT or m MOIT IMrOSTANT CrOCRB AMD BmAl,WITB 
TBB PBftlOOt or THBIB COMMBNCBMBIIT. 

Oreeiaa jw of the world— September 1, B.C. U0B. 

Julian period— Januanrl , b.c. 4718. ; 

Jewish mundane era— vernal equinox, B.C. 8761. ] 

Destruction of Troy— June, b.c. 1184. 

Buildine of Solomon's Temple— May, B.C. 1015. 

Era of ^e Olympiads— New moon, summer solstice, B.C. 776* 

Roman era— April S4. B.C. 758. 

Era of Nabonassar, February 36, B.C. 747. 

Daniel's seventy weeks— Temal equinox, B.C. 458. 

Metonie cyde— July 15, B.C. 488. 

Julian year— January 1, b.c 45. 

Aufnastan era— February 14, b.c. 27. 

Indiction of Constantinople— September 1, B.c. 8, 

Christian era— January 1, a.o. 1, a.m. 4004. 

Destruction of Jerusalem— September 21. a.d. 69. 

Era of Diocletian -September 17, a.d. 284. 

Era of the HeainH-Juiy 16, a.o. 622. 

Persian era— June 16, a.d. 682. 

Conquest of England— October 14, a.d. 1066. 

TBB BOBIAL-PLACBB OV CUB FOBTB. j 

It is not often that the grave of a poet's father is recorded %na 
pointed out to strangers. The poets themselves frequently rei* 
without any memorial of their burial, sometimes with no remm- 
brance of Us place. Chaucer was buried in the cloisters oi 
Westminster Abbey, without the building, but removed to th< 
south aisle in 1555 ; Spenser lies near him . Beaumont, Drscytoa 
Cowley, Denham, Dryden, Rowe, Addison, Prior, Coiuaen 
Gay, Johnson, Sheridan, and Campbell, all lie within Wsil 
minster Abbey. Shakspeare, as everj' one knows, was buriedjj 
the chancel of the church at Stratford, where there is a noMB 
mentto his memory. Chapman and Shirley are buried i^H 
GUn's-in-the- Fields; Marlowe, in the churchyard of St. rWM 
Deptford; Fletcher and Massinger, in the churchyard oT^ 
Saviour's, Sottthwark ; Dr. Donne, in Old St. Paul's: Edmntii 
Wa]ler,ln Beaconsfteld Churchyard ; Milton, in the cnurchvar 
of St. Giles, Cripplegate ; Butler, in the churchyard of St. Paul'> 
Covent Garden ; Otway, no one knows where ; Garth, in tti 
church at Harrow • Pope, in the church of Twickenham ; Swift 
in St. Patrick's, Dublin ; Savage, in the churchyard of St. Peter's 
Bristol ; I*arnell, at Chester, where he died on nis way to Dublin 
Dr. Young, at Welwyn, in Hertfordshire, of which place he waj 
the rector; Thomson, in the churchyard at Richmond, in SurreT 
Collins, in St. Andrew's Church, at Clurhester ; Gray, in m 
churchyard of Stoke Pogis, where he conceived his Elegy ; Gold 
smith, m the church vard of Temple Church ; Falconer, at s«i 
with "all ocean for his grave;" Churchill, in the churchyan 
of St. Martin's, Dover; Cowper, in the church at Dcr-*-""' 
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B7ron,iiithechiirehatHackiiaIlTorlaird,nettNew8te»d; Cnbbe, 
•t Trowbridge ; Coleridge, in thechnrch «t Highgtte : Sir Walter 
Scott, in Dxybtti^h Abbey; Southey, in Croathwaite Church, 
near Keswick ; Shelley, ** beneath one of the antique weed-grown 
towers surrounding ancient Rome;*' and Keats beside him, 
, "under the prramid which is the tomb of Cestius."— Jlariter'« 
I Three Dayt qf Wentleydale, 

MOVABLE FEASTS IN THE TEAR. 

STirove Tticsday, on which all the others depend, is the BOCt 
Taesday after the first change of the moon in February. 

Shrove Sunday, tbe tot befSom Shrove Tuesday. 

Ash Wednes^y, ttii Of after Shrore Tuesday. 

The fast of Lent is ttoist Ash Wed. to thef^t of Easter,40da^i 

Hldlent is the 4th Sundar from Shrove Tuesday. 

Carle Sunday is the 5th Sunday from Shrove Tuesday^* 

Palm Sunday is the 6th Sunday from Shrove Tuesdaj. 

Passion Wedi, the week after PiUm Sunday. 

Good Friday, Oie Friday in Passion Week. 

Eaati^ Bay, the fntaval mpt^ted In commemoration of 
Christ's resnrrectten. is the 7th Sunday after Shrove Tuesday, 
or the 1st after the fUIl moon which happens on or after the Use 
of March. 

Low Sunday is the first after Easter. 

Rogation Sunday is the 5th after Easter. 
^jac ension Dav, orHely Tlninday,^te the Thnadb^iB BogatloB 
L pwlfc, the 40th d ay ft iMi Baater* ^ 

I, rentecost, or Whitsuntide, is the fitth di^ or seventh Sunday 

I after Easter. 

' Ember Weeks are those wherein the Ember dayj^ full ; these arc 
tlie Wednesday, Friday, and Saturday alter tlie first Sunday in 
Lent, after the Pentecost, Holy Rood Day in September (Sept.l*}, 
ud St. Lucia's Day in December (Dec. l8). 

Trinity Sunday is next after Pentecost. 
■ ■ A dvent Sunday is the nearest one to the feast of St. Andrew, 
llMI November, and the 4th before the nativity of Christ, 
I^Kd Christmas Dsiy, which Jails on the 25th of December. 
SHpie Golden Number is that vvhicli any «tven year holds in the 
[XtVlf AR Cycle, which is a period of I'J years, at the lapse of which 
Rthe new moons take place on the same da)'s of the same months 
llMMctlvely as at the commencement of^ the cycle. Therefore, 
«mle the sun performs its annual course 19 times, those of the 
D amount to 285 : this discovery was considered so important, 
the rule for ascertaining the number of the vear in the Lunar 
was inscribed in letter$ qf gold on a tablet set up in the 
nuoket-place of Athens. Hence the term Golden Number, 

l%e Epact is the numberof days over and above all the complete 
cowaes of the moon for any number of years for any part or the 
Lunar Cycle ; hence it is the moon's age at the beginning of any 
year. 

TABLE OF MONTHLY EPACTS. 
Jan. Feb. Mar. Apr.May. Ju.Jaly. Aug. Sep. Oet.Nov.Dee. i 
Common Tears S0SS446789 10 
Leap Tears 0S18S56789 10 I1 
To/fHi th9 Bpact for ih0 Fear,— Plvide the year by 19, multi- 
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ply the remsinder by 11 ; the prodoct i» the Spaei^ If not aboft 
SO { but if above 90, (fiTideit by SO, and the remainder i« t 



Bsample, = 9S, and remainderli and sS,«ieh 

17 remainder. 17 i* the JSpoci.^ 

The Epact for the Year. + 
The Epact for the Month, + 
The Dar of the Month, 
will be the moon's age, if the sum does not exceed 80 : if it does, 
subtract 80, and the remaindar will be the moon's age. 

The Solar Cycle is a period <tf 28 years, which, owing to lesp 
year, must necessarily pass round before uie days of the monto 
can return respectively to the same days of the week as at the 
commencement <tf the cycle. 

The DomMeal Sunday Letter is one of the first seven letten 
which are used to respectively denote the days of the week, one 
Cslling necessarily to the Sunday throughout the year : but. owing 
to leap 3rear, their order is every fourth year disturbed, so that the 
Solar most pass round before the letters can fallrespectively 
to the same days of the week. 
Roman Indictkm was a period of 15 years appointed by the 



Emperor Constantine, a.d. 812, for the payment of certain taiee 
Arom the subjecu of his empire. The Roman Indiction is thus 
found As the cvcle of Indiction (being 16) began three yean be- 
fore tiie birth (^Christ, three must be added to the number of 
years since the birth of Christ, and the number divided by 15, the 
1889 + 8 

Indiction ; thus for 1889, gives 124 and 12 remainder .% 12 

15 

is the Roman Indiction for the year 1860. 

The Number qf Direction.— It was decided by an assembly of 
Christian bishops, at the Council of Nice, in Asia, a.o. 825, Oat 
Easter Day is always " the first SundavoTttfr the Ml moon wWeh 
happens upon or next after the 21st or March." It follows that 
Easter Day cannot take place earlier than the 22nd of March or 
later than the 25th of April ; so that from one date to'the oOcr 
(both inclusive) are 85 days : the number qf direction is that day 
of the 85 on which Easter Sunday^s. 

7%<r Julian Period consists of 7980 years, which is produced by 
the multiplication into each other of the Solar Cycle, the Lunar 
Cycle, and the Roman Indiction. 

(28x19x15=^7980). 
This period is reckoned from 790 years before the Creation, when 
the three cycles are supposed to commence together, which dr* 
cumstance cannot take place again until the lapse of the ontire 
period, A.D. 8287. The number, 7960, represents the number of 
changes that occur in reference to those cycles before they repeat 
or return to the same order as previously. When Christ was 
bom the Julian Period was 4718. Hence 4718 + 1808 = OW 
which is the Julian Period for the vear 1869. 

The Roman Indiction and the Julian Period arenot now of prae- 
tical use in the calendar ; but the other observations will stfvete 
assist those who wish to understand the calendar which is bn* 
fixed to the church service in the Prayer Book. 
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fABLSof the Dominical Letters, Easter Day, and the Indtcliun 
for 16 Years. 



Year. 


Dominical 
Letters. 


Easter Day 


Indiction. 


1866 


. 

G. 


April 1 


IX. 


1867 


F. 


April 21 


X. 


1868 


£. D. 


AprU 12 
March 28 


XI. 


1869 


C. 


XII. 


1870 


B. 


April 17 


XIII. 


1871 


A. 


April 9 
March 81 


XIV. 


1873 


G. P. 


XV. 


1873 


E. 
D. 


April 18 


I. 


1874 


April 5 
March 28 


II. 


1875 


C. 


III. 


1878 


B. A. 


April 16 


IV. 


1877 


G. 


April 1 
March 21 


V. 


1878 


F. 


VI. 


1879 


E. 


April 18 
March W 


VII. 


1880 


D. C. 


VIII. 


1881 


B. 


April 17 


IX. 



VARIOUS ENGLISH ORDERS. . 
The Most Noble Order of the Garter. 
Instituted by Edward III. in 1347. The habit and insifpiia are. 
%e Garter, of dark blue velvet, inscribed with the motto " Honi 
•oit qui mal y pense;" the Mantle, of blue velvet; the Hood and 
Snrcoat, of crimson velvet ; the Hat, of black vdvet ; the Collar^ 
of f{old ; the George, or figure of St. George, suspended from a 
omod dark blue riband; and the Star, of silver. The number of 
ibyirbts is restricted to twenty-five, exclusive of the Sovereign, 
Pzinces of the blood royal, and foreign Princes. 

The Moat Ancient and Moat Noble Order of the Thistle. 
Said to have been instituted by King Achaius of Scotland, in 
S19 : but its origin must be ascribed to James V. in 1534. It was 
revived by James VII. in 1687, and re-established by Queen 
Anne in 1703. The badges are, the Star, of silver, inscribed with 
the motto " Nemo me impune lacessit;" the Jewel, or figure of 
8t. Andrew, suspended f^om a green riband ; and the Collar, of 
gold. 

The Most Illustrious Order of St. Patrick. 

Instituted by Gteorge 1 1 1 . in 1783. It consists of the Sovereign, 
the Grand Master, and twenty-two Knights. The insignia arc, 
the Star, inscribed with the motto •* Quia separabit;" the Collar, 
of gold ; and the Jewel, suspended ftrom a light blue riband. 
The Moat Honorable Order qf the Bath, 

Established in 1399, was revived by George I. in 1725, remodelled 
in 1815, and enlarged in 1847, by the addition of Civil Knights, 
Commanders, and Companions. It comprises three classes: 
1 st, Knii*^ ^ vGraud Cross, of whom the number is confined to 
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serenty-flye, exdosive of the Sovereign, Princes of the Mood, and 
distinguished Foreigners ; 2nd, Knights Commanders, the nam- 
ber of whom is restricted to one hundred and fifty-two, exclusive 
of foreign officers ; 8rd. Companions, of whom the number is 
limited to seven hundred and twenK^>flve. The insignia are, the 
Star, inscribed with the motto '"Tria Juncta in uno;" the 
Collar; and the Badge, suspended from a red riband. 

The Victoria Cross. 

Established in 1856, on the conclusion of the war with Russia. 
The decoration consiitu of a Maltese Cross formed from the can- 
non captured from the Russians. In the centre of the cross is 
the Royal Crown, surmounted by the lion, and below it a scroll 
bearing the words *' For Valour." The ribbon is blue for the 
Navy, and red for the Army. On the clasp are two branches of 
laurel, and from it, suspended by a Roman hangs the cross. 
One rule of the order is, " Nothing but the merit of conspicuoui 
bravery shall be held to establish a sufficient claim to the honour." 
Another rule orders, '* From the date of the Act by whicb the 
decoration has been granted, all non-commisaioned officers ud 
privates shall be entitled to a pension of £10 a year, and for each 
additional bar have a year extra." 

Order the Star of India, 

Instttoted Augusts, 1861, General Hugh Rose receiving int 
Investiture. The ornament of this Order consists of a minUOore 
enamelled portrait of Her Mi^esty , surrounded with biiUianta. | 

CLASSES AND DENOMINATIONS OF HER MAJESTTI I 
SHIPS. I 
1, Rated Ships, that is to say. Ships rea^tered on the List of tht I 
Royal Navy, under one of the six following rates : — ' 

First Rates, to comprise all Ships carrying 110 Guns and up- ] 
wardA. or whose complements consist of 960 Men or more; ' 

Second Rates, to comprise one of Her Midesty^s Yachts, voA 
all ships carrying under uu Quns, and not less than 81 
Onus, or whose complements are under 950, and not lesi 
than 750 Men ; I 

Third Rates, to comprise Her Malesty's other Yachts, and at 
such Tessels as mav bear the Flag or Pendant of any A& 
miral Sunenncencent or Captain Superintendent of one 
Her MiQesty's Dockyards ; and all Ships canrying undi 
80 Guns, aad not less than 70ior whose complements « 
under 750, and not less than 6S0 Men ; 

Fourth Rates, to comprise all ships carrying tmder 70 < 

and not less than 5U or whose complements are onderd 
and not less than 450 Men ; 

Fifth Rates, to comprise all Ships under 50 Guns, and not U 
than 80, or wnose complements are under 450, and not If 
than 800 Men; and i 

Sixth Rates, to consist of all other Ships bearing a Captaia.i 
S. Sloops— to compnse Bomb-Ships and all other Vess^C 

manded by Commanders . 
8. All other Ships commanded ^ Lieutenaats, and haTiBc« 
plements of not less than 99 Men. 
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PRICE OF COMMISSIONS IN THE ARMY. 







Difference in 


DiffeE^nce in 




Pull Price 


value between 


value j 


Rank. 


of 


the several 


between Pull 




Commissions 


Commissions 
in succession. 


and 
Hair Pay. 




We 


Guards, 




Lieutenant-Colonel . 


imso 


£im 




Major . . . . 


5850 


1850 




ICaptain . . . . 


8500 


1716 




icieutenant « 


1786 


525 




Comet . . . . 


1260 






Royal Regitnent qfBone Ouardt, 




Lieutenant-Colonel . 


arrm 


jBIOOO 




Major . . . . 


5860 


1850 




Captain . . . . 


8600 


1»00 




Lieutenant . 


1600 


400 




Cumet . . . . 


1200 






Dr<moon Guards and Dragoons* 




Lieutenant-Colcmel . 


ie4500 i 


Sim 


jKlSli 


Mi^or .... 


8200 


1400 


949 


Captain .... 


1800 


1100 


611 


Lieutenant . 


700 


250 


865 


Comet . • • . 


450 1 




160 




Foot Guardt» 




Ueutenant-Colond . 
Major, with rank of Col. 


iBOOOO 


jbtoo 




88(j0 


8500 




Caprafn Lt.-Col. 
Weot. „ Capt. . 


4800 


9750 




206O 


860 




Enaign Lieut. . 


1900 






Line Regimentt, 




Lieutenant-Colonel 


iB4600 


iBlSOO 


4K1814 
049 


Major . . . . 


saoo 


1400 


Captain .... 


1800 


1100 


611 


Lieutenant • . 


703 


260 


865 


Ensign . • • . 


450 




160 


FutUier and R(fle Regimentt, 




Istl^ieotenant . .1 


iBTOO 1 






Sod Lieutenant . .{ 


500 1 


iraoo 1 





N.B.— The alterationinfhe price to be paid for caralry com- 
nlsaions bears date Slst January, 1860. 

The ofBcera is as follows, namdy For lieutenant- 

M>loaeU ip the cavalry of the line, IL 8«., and in infantry or the 
ine, 170P per diem ; lor minors in the cavaliy. Ite. 9d., and m the 
aOMiflcy* ; for captsdns in the cayalry, lis. 74., and in the 
nteatiy» 7d> ; for captains having higher rank by brevet, in 
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the cavalry. 7<f., and in the infantry, lis. Id, : for lieutenahtt 
in the cavalry, 9»., Mid in the Infantry, ^.M.\ for infantry lieu- 
tenants after seven years' service, Is. fid. ; for cometa, Ss., and 
for ensigns, ha. id. per diem. Paymasters receive fh>in 12s. 6tf. 
to \l. 2«. id. ; adjutants. %». M. and i». M. (cavalry and infantry) 
in addition to the pay oi subalterns ; surgeons, firom 18t. to 11. ». 
(according to length of service) ; assistant- surgeons, from 7«. id, 
to s veterinary surgeons, from St. to \hs, ; and quarter- 
masters, from 6«. id. to i». per diem. 

On the decease of an officer, under any drcnmstances, his ecnn* 
mission U^mcs. and cannot be s<dd for the benefit of his heirs. 
If he dies on nill pay, the promotion in succession is ordinarily 
given in the regiment to the seniors of each rank, without pur- 
chase. This is the invariable rule. 

Offlcersof the rank of general have been allowed to sdl an un- 
attached lieutenant-colonelcy on expressing a wish to do so, 
provided they were under 66 years of age, and in receipt of un- 
attached pay as general officers. Those on half-pay as re^. 
mental officers, although with the brevet of general offlcen, arc 
•ublect to the same rules as other regimental officers. 

The pay of a major-general promoted flrom the cavalry is 1/. St. 
per diem (419<. 1^.) tiU elected into the prescribed list of 100 
receiving \l. ht. per diem. If promoted from the infantry of the 
line, the pay i« eiM. per annum, till placed on the \l. &«. list, and 
if firom the Guards, according to rank—t.e., firom lieutenant- 
colonel, 600;. : from major, 5&0^ ; and fh)m captain and lieu- 
tenant-colonel, 400£. a year. 

The pay of a general officer does not increase as he obtains 
promotion beyond what is above stated, till he obtains the 
colonelcy of a regiment; when he receives, if appointed prior to 
the 1st of June, 1864, llOOt. (500;. as pay, and 6007. in Ueu of off 
reckonings), and if after the 1st of June, 1884, 10002. (5001. as 
pay, and 600{. in lieu of offreckonings). 

PTTLBt AND COMMBIf CBMBNT OV ADOasat TO TBB XtOBXLITt 
AMD PUBLIC OVVICBaS. 



The Most Hon. the Marquis of— Mv Lord Marquis. 
The Right Hon. the Earl of-Mv Lord. 
The Eight Hon. Lord Viscount— Mv Lord. 
The Right Rev. the Lord Bishop of -My Lord. . 



Tlie Right Hoik Loanl^My 

^Mi liords ClommtsiiDim of Mxt MidBrtra 

The Commissioners of Her Mi^l^slv's woods anfti 



The Right Hon. the Lords Spi^aiandTemponitorti 

Kingdom in Parliament a ss eitt ioli^. 
The Right Hon. the Commoili^ih«;ir||itod ' 

liament assembled. 
The Right Hon. the Lord Mayor. 
The Right WorshipAil the Court of Aldennea. 
Tlie Governor and Directors of the Bs^ " *~ 
The Court of Diittctoini of the tea«t toi*^ 
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THB TITLB op ObNTLBMAN AMD ESQUIftC. 

Gentlemanr-he who, as defendant in pleadinn or indictmentt, 
has only the addition of estate or degree after his name, and not 
that of any art, trade, or occupation.— Bacon. 

1. Gentleman bp birth or Gentleman bom. One of gentle 
extraction. The issue of any nobleman, baronet, knight, or 
other gentleman entitled to arms. He that has 4 descents of 
gentili^ both by father and mother is termed the Gentleman of 
perfect Dlood. 

2. Gentleman bp station and reputation— who combines with 
enough of independence to live unoccupied and respectably, suf- 
ficient education, conduct, and manners to permit him to asso* 
eiate with persons of what is usually and easily understood by the 
designation of relkied society. 

S. Clergymen— -who are (Gentlemen ftom the sacredness ot 
their office— the University degree also conferring gentility. 

4. The Gentleman by occupation, one whose employment is not 
only honest, but honourable. 

. Esquires are, 

1. The sons of all the Peers and Lords of Parliament in the 
lives of their fathers ; Ihe younger sons of Peers after the death 
of their fathers ; the eldest sons of the younger sons of Peers 
and their eldest sons in perpetual succession. 

3. Noblemen of all nations. 

8. The eldest (and, Mr. Burke thinks, if any, all) sons of Baro* 
nets, and the eldest sons of Knights. 

4. Esquires created expressly with a collar S.S., and spurs of 
silver, now obsolete. 

5. Persons to whom the Queen gives arms by her own letters 
Patent with the title of Esquire. 

6. Esquires of the Bath, and the eldest sons of those esquires, 
pursuant to the statutes of the order. 

7. Barristers at Law by their office or profession. 

8. Justices of the Peace and Mayors while in the commissioni 
or in office. 

9. Persons chosen Esquires to the body of the Prince, now 
obsolete. 

10. Persons attendineon the Sovereign's Coronation, or persons 
employed in superior offices of trust under the Crown, or serving 
in some place of better note in the Queen's Household. 

11. Persons who are styled Esquires by the Queen in their 
patents, commissions, or appointments, such as Sheriffii of Coun- 
ties, Captains in the Army and Navy. 

12. Attom^s in Colonies, where the departments of Attorney 
and Counsel are united.— rA« Patrician, hj J. B. Bukkb. 
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Foreign ^ders, 

K. T. S. Knight of the Tower and Sword of Pertugai. 

K. S. M. Ditto of St. Maurice of Sardinia. 

K. M. T. Ditto of Maria Theresa of Austria* 

K. C. Ditto of the Crescent. 

K. S. I. Ditto of the Sun and Lion of Persia. 

K. S. G. Ditto of St. George of Russia. 

K. S. W. Ditto of St. Wladimir. 

K. S. A. Ditto of St. Anne. 

K. G. F. Ditto of the Golden Fleece. 

K. C. S. Ditto of St. Andrew in Russia. 

K. W. Ditto of William of the Netherlands. 

G. C. H. Grand Cross of the Royal Hanoverian Order. 

K. C. H. Knight Commander ditto. 

K.H. Ditto of ditto. 
The annexations to Prtissia, made in 1866, put an end to 
several orders of chivalry ; namely, in Hanover, those of St. 
George and the Gnelphs; in Eleetoral Hesse, those of the 
Golden Lion, of the Elector William, of Military Merit, and of 
the Iron Helmet ; in Nassau, of Adolphe of Nassau. 

AGBS or SOMB LIVING ENGLISH WKITKSS. 

Sennr Kingsley, 89; George Meredith, 41 ; James Ranni^, 41; 
n Hollingshead. 42; George Augustus Sala, 43; Wilkie 
Collins, 45; Matthew Arnold, 46: Edward Stephen Dicey, 49; 
Bev. C. Kingsley, 50; John Ruskin, 51 ; Dr. O. W. Da9ent,51; 
J. A. Froude, 51; Captain Mayne Reid, 51: Arthur Helps, 51: 
G. H. Lewes. 52; TomTavlor, 52; Charies Darvrin,5S; Samuel 
Smiles, 53; Shirley Broolis, 53; William Howard Russell, 5S; 
Anthony TroUope, 54; Charles Reade, 55; John Forster. 67; 
R. Browning,57; C.Maclcay,57; C. Dickens, 57; JohnOxenford, 
57: A. W. Kinglalie, 58; Dr. John Browa,59; A. Tennyaon, 59; 
John Hill Burton, CO: Lord Houghton, 60- Mark Lemon, 60; 



Edward MiaU, 60*; c'haxles Lever, 62; Jo\in Stuart MiU*, 62; 
Lord Lytton, 64 ; Professor Maurice, 64 ; Harrison Ainsworth, 
64; George Borrow, 65; Robert Chambers, 67; William 
Chambers, 69: Barry Cornwall, 79; J. R. Planch^, 73; Bev. 
G. R. Gleig, 78; T. Carlyle, 74 ; W. Howitt, 74 : George Orote, 
75; Sir John Bowring, 77; Charles Knight, 79; J. P. Collier, 



MISCELLANEOUS RECIPES. 
INKS. 

TO MAkB GOOD BLACK INK. 

(Used by Eaton and SonSy Bristol,) 

* water, 14 o«. nut galls, 4 oa. green vitriol, 4m> 

film arable, 2 os. rock alum, 8 os. sugar candy. 4 oi. loewood. 
raise the galls, and, with the logwood, digest them before a 
SK«?i?*^i***i^°' days : then dissolve the gum, and mix the 
?eXiSSth5cl5Vw.^^^ wine glass of spirit, of ^e.aiultwo 

Digitized by Google 



MISCBLLANBA. 199 
BLACK INK FOWDBK. 

IPL. Sulphate of iron, a parts ; Ralls, 5 parts ; Kum, 1 part. Re- 
duce to a powder and divide into 1 oz. papers, each of which will 
make hair a pint of ink. 

STMPaTHBTIC iitks. 

9,. Solution of equal parts of ammonia, sulph. of copper, and 
hydrochlorate of ammonia (yellow). 

t. Solution of nitro-munate of cobalt (green). 
. Solution ofmuriate of cobalt (pink). 

HOBTICOLTUKAL IKK VOa WRITING ON ZINC LABELS, VCR 
OAKDSNS. 

igL. Chloride of platinum, gr. y. Distilled water, ^j* Dissolve. 

rOKMULA or AN INK THAT KBSISTS THB ACTION OV ACIDS, 
▲LKALIKS> WATER, OR ANY OFTROSK SUBSTANCES USUALLY 
BMFLOYBD FOR DEFACING WRITINGS.— BY T. C. COATHUPB, 
XSa., OF BRISTOL. 

9L. Shellac, 2 oz. ; borax, 1 oz. ; distilled or rain water, 18 
oz. Boil the whole in a closely covered tin vessel, stirring it occa- 
sionally with a glass rod or a small stick, until the mixture has be- 
come homogeneous; filter, when cold, through a single sheet of 
blotting-paper ; mix the filtered solution, which will be about nine- 
teen fluid ounces, with one ounce of mucilage of gum arable, pre- 

Cared by dissolving 1 oz. of gum in 2 oz. of water, and add pulver- 
Eed indigo and lamp-black ad libitum. Boil the whole again in a 
covered vessel, and stir the fluid well to effect the complete solu- 
tion and admixture of the gum arabic ; stir it occasionally while it 
is cooling ; and after it has remained undisturbed for two or three 
hours, tha^the excess of indigo and lamp<hlack may subside, bot- 
tle it for use. This ink, for documentary purposes, is invaluable, 
being, under all ordinary circumstances, indestructible: it is also 
particularly well adapted for the laboratory. 

Five drops of kreosote added to a pint of ordinary ink will effect- 
ually prevent its becoming mouldy. 

PERMANENT RED INK. 

Pure carmine, 12 itrs. ; solution of ammonia, 2 oz. Place the 
ewmine in a porcelain vessel, pour thereon the solution of 
ammonia ; heat over a spirit-lamp for the space of five to eight 
minutes, carefullv managing the temperature so as not to boil ; 
and to the solution add, continually stirring, powdered gum- 
arabic, 18 grs. W hen dissol ved , the ink is ready for use. 

NEW BLUE INK. 

Take six parts of Prussian blue, and carefully triturate with 
one part of oxalic acid and a little water, so as to form a very 
fine paste perfectly free IVom grittiness. This paste is then 
diluted with distilled or rain water, until the proper tint is 
obtained, which may be ascertaincfl by writing on paper with a 
quill pen ; a little gum may be added to prevent the solution 
fromnuining. 

CLEANING GUNS. 

My mode it very simple. I use the common wadding (about 
three-sixteenths thick), but I oil it so much that when ready I 
can, by squeezing hard, get a little oil to show itself, and with 
this I load, carrying the greasy wadding in a tin made to fit ths 
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r atstcoat pocket, about four inches long, one and a quarter wide, 
and two and a half deep in ft^nt, and three inches inside, made 
with a curvature to ftt the body. This case will hold about fifty 
wads. Immediately I have fired I point the muzzle of the Run 
downwards and tap the barrels, a fine crust falls out, and if this 
Is neglected for five or six times it is as well to snap a cap off to 
clear the breech. I have never a dirty or rusty gun, and it is 
always loaded, nor do I have a miss fire. Of course I use the ofl 
brush about the nipples and locks after shooting. I learnt this 
mode from my fHend Dr. Maclean, of Colchester, and I can 
recommend it to every sportsman.— Thos. Lanc CouLSToif 
fClifton). 

INCOK&OJDIBLB INK FOK LABELLING BOTTLB8» 8TBON6 
ACIDS, OB ALKALIB8. 

Powdered copal, 25 grs. Oil of lavender, 200 gra. Dissolve 
with a gentle heat, and colour with lamp-black or vermilion. 

TBANSPBB PAPBB. 

A useful transfer paper may be made for oop3ring monumental 
inscriptions, brasses, &c., by rubbing a mixture of black-lead and 
soap over silver paper. 

CEMENTS. 

CBMBNTB FOB CRYPTOGAMIC PLANTS. 

Take a quarter of an ounce of picked isinglass, and three ounces 
of distilled water, dissolve in a water-bath, strain through muslia 
whilst hot, and immediately add the same quantity of rectified 
spirits of wine, of nearly the same temperature. Keep it in a bot- 
tle well corked ; when wanted for use, place the bottle in a vessel 
of warm water to dissolve, taking care to remove the cork. 

entomologist's cement. 
Equal parts of thick mastic varnish and isinglass size, 

DUBABLE PASTE. 

Take common flour paste, rather thick (by mixing some flour 
with a little cold water until it is of uniform consistency, and then 
stirring it well while boiling water is being added to it, q. s.), add 
a little orown sugar and corrosive sublimate, which wiU prevent 
fermentation, and a few drops of oil of lavender, which will prevent 
mouldiness. When this paste dries it resembles horn, and it may 
be used again by adding water. 

N.B. It will keep well for two or three years in a covered pot, 
being always fit for use. 

MABINE GLUE 

Is made thus :— Dissolve one part of India-rubber in twelve parts 
of benzole, and add to the solution twenty parts of powdered 
shellac, heating the mixture cautiously over a nrei Apply it with 
a brush to the surfaces to be joined. 

GLUE, FOB INLAYING METALS. 

To every pint of well-made common glue, add 2 tablespoonAils 
of finely pulverized resin and 2 tableapoonfkils of fine brick-dust. 

A very strong glue for veneering or mlaying is made by dissolv- 
ing any quantity of the best glue in the usual quantity of wateTi 
'® every quart one ounce of isinglass and two ounces 
•f th« best vincijar. 
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_ CBMBNT FOK TVKIfBBS. 

, |l. Black nain» 1 lb. ; pitch, 4 os. Melt, and thicken with weU- 
dried brick-dust. 

STBONG TBAIV8PABBNT CBMBNT. 

Isinglass dissolved in glacial acetic acid, as much as it will 
dissolve to be liquid. Gum arable, dissolved in white vinegar, 
srill keep for any time in a closed bottle. 

SOLDBKS— GOLD 80LDBB. 

^. 18 grains of the gold that you are using) 7 grains of pure cop- 
per, andigrains ofpure silver; melt and rollit thin.— (Stbwabt). 

SILVBR SOLDBB. 

it th' ^ sUver, and 12 dwts. of brass wire ; melt and roll 

GUNSMITH'S SOFT SOLDBB. 

Two parts of tin and one of lead. 

FLUMBBB'S SOLDBB. 

One part lead, and one part tin. 

HBNWOOD'B composition fob UNITING IBON TO STBBL, 
STBKL TO STBBL, CAST IBON TO STBBL, CAST IBON TO 
WBOUOHT IBON, OB CAST IBON TO CAST IBON. 

9" Borate of soda, 3iv. ; muriate of ammonia, 5ij. ; spirits of 
wine, 5i8s. 

Put the borax and mur. of ammonia into a clay crucible, large 
enough to contBin twice the quantity ; pour over the mixture the 
sp. or wine, and cover the crucible with a heavy plate of iron. 
Submit it to a heat sufficient to fuse the mixture, and pour it 
when fUsed upon a clean iron surface. Bv means of a little of this 
oraposicion (which must be kept in a well stoppered bottle), iron 
or steel may be united at a red heat, and much more securely than 
by the ordinary process of welding. 

CASE HABDBNINO. 

^. Muriate of ammonia, 3ij . ; burnt bone-dust, ^ij. ; Henwood's 
composition, "^aa. These materials must be well mixed, and 
sprinkled upon the article to be hardened when it is red hot. Iron 
may be thus converted into steel to the depth of ^ of an inch in a 
few minutes. 

Immersion in cold water is, of course, necessary to effect the 
hardening. 

BBOWNINO FOB GUN-BABBBLS. 

^. Tinct. of mur. of iron, Jss. ; nitric ether, 3ss. ; sulph.of 
copper, d ; rain water, O ss. 

N .B.— Some prefer spring water. If the process is to be hurried, 
add two or three grains of oxymuriate of mercury. 

When the barrel is finished, let it remain a short time in lime- 
water, to neutralize any acid which may have penetrated ; then 
rub it well with an iron-wire scratch brush. 

MOOBLLINO WAX. 

IQL. Diachylon, ss lb. ; bees' wax, ss lb. ; Burgundy pitch, ss lb . 
Melt these together, and mix sufficient chalk to form the compo- 
sition into a paste ; make them into small sticks, and they will be 
ready for use at any time. A useAil preparation for forming orna- 
ments, from which moijdds may be made. 
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ALLOT FOll TTPB MBTAL. 

Lead, lOOpsrts, antimony 28, tin 4 = 182. 5 per cent. loss = 126 
net.— (A. Wilson.) 

rtrSIBLX ALLOT. 

One ounce of lead, one ounce of bismuth, and one ounce of zinc. 

FXBNCH COPTING ALLOTS. 

For Ornaments in general.— Sib. of bismuth, 2 lb. of lead, and 
lib. of tin ; melt atWP Fahr. 

For Cameos.— 81b. of bisitaath, 61b. of lead, and 81b. of tin; 
melt at 19fP Fahr. 

For Articles required to be sonorous.— 61b. of tin, 8oz. of bis- 
muth, 8os. of zinc, 8oz. of brass, and 8oz. of nitre; melt at a 
little above the boilmg point of water. 

ALLOT FOB MINERAL 8UCCXJDAMBUM, 

For carious teeth, is an amalgam of silver foil, with a very small 
quantity of mercury.— N.B. It must be prepared at the time it is 
required for use, and with as little mercury as will suffice to render 
the eompositton plastie. The only really efficacious Moppbsgis 
fine gold. 

FOBMULA FO« ABTIFICIAL SBA-WATBB FOB THK AQVABIUM. 

The water used for the squarium ^ould be clean, and taken 
direct firom a river, or from a soft spring, and should not hare 
betn purified by means of lime. As regards sea water, it should, 
if possible, be taken at a (tistance from shore, and at the period 
of nigh water. If artificial sea water is employed, it should be 
made either from the saline matter obtained by the evaporatioa ' 
of sea water, or by the following formula 

Sulphate of Magnesia .... 7|oz. 

Lime 21 „ 

Chlonde of Sodium ..... 4Sik „ 
„ Magnesium . . . . 6 
,, Potassium . . . . U „ | 
Bromide of Magnesium . . . .21 grs. 

Carbonate of Lirne %1 *t 

These quantities will make ten gallons. The specific gravity of 
sea water averages about ]'025: and when, from evaporation, it 
rises above this, a little rain or distilled water should be added, 
to restore it to the proper density. 



NATURAL HISTORY. 

ThefollowingTables of Classification are Arom Milne Edwards'* 
Manual of Zoology, edited by Blake : the second one is foundei 
upon the classification ot Owen. 

I. CLASSIFICATION OF THE ANIMAL KINGDOM. 
Sub-kingdum VBarBBBATA. 

Haematotherma {J^S?"**^' 

H-matocrya {^^^ 
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Sab-kingdom Mollusca, 
Cephalopoda. 
Gasteiropoda. 
Pteropoda. 
Brachiopoda. 
Conchifera. 
Tunicata. 



Bryocofi. 



Sub-kingdom Abticulata* 
Insecta. 
Arachnida. 
Crustacea. 
Cinripedia. 
Annelida. 
Entozoa. 
Sub-kingdom Radiata. 

Acalephee. Echinodermata. 
Authozoa. 
Hydrozoa. 

Sub-kingdom Achita, or Fbotozoa. 
Infusoria. 
Foraminifera. 
Amorphozoa. 

II. TABLE OF THE ORDERS OF VERTEBRATA. 
Class, MAMMALIA. 
Sab-class, Abchbhcbphala. 



Order 1. Bimana . 
Sub-elBss Otrbncephala. 

Orders. Quadrumana 
„ 8. Carnivora 
„ 4. Artiodactyla 
„ 5. Perissodactyla 

6. Proboscidea 

7. Toxodontia 
„ 8. Sirenia 

9. Cetacea . 

Sub-class LiSSBMCEPHALA. 

Order 10. Bmta 
„ 11. Cheiroptera 
„ 12. Insectivora 
13. Rodentia 

lub^lass Ltemcbphala. 
Order 14. Marsupialia 
„ 16. Monotremata 



Order 1. Raptores . 
2. Scansores 
„ 8. Volitores . 
„ 4. Insessores 

5. Rasores . 

6. Cursores . 

7. OraUatorea 
. 8. Natatores 



Class, BIRDS. 



Example. 
. Man. 



Apes. 

Lion. 

Ox, hog. 

Tapir. 

Elephant. 

Toxodon (fossil) 1 

Dugong. 

Whale. 



Armadillo. 
Bat. 
Mole. 
Rat. 



Opossum. 
Platypus. 



Eagle. 

Parrot. 

Swift. 

Sparrow. 

Turkey. 

Ostrich. 

Stork. 

Duck. 
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NATC7BAL BISTOKT. 



Claaa, HAEMATOCRTA. 



Sab-elau, Rbptilxi. 
Order 1. BatrachU 
2. Chelonia . 
8. Ophidia . 
4. LacertiUa 
6. Crocodilia 

6. Dinoaauria . 

7. Pterosauria . 

8. Anomodontia 

9. Sauropterygia 

10. Ichthyopteryfda 

11. Thecodontia . 
19. Labyrinthodontia 
IS. Qanocephala 



Sab-clau, Fishks. 

Order 14. Plagiortomi 

16. Holocephali 
Iff. Protopteri 

17. Placoganoidei 

18. Oonoidei 

19. Lophobranchii' 

20. PlectOKtiathi 

21. Acanthopteri 

23. Anacantnini 
2S. Ph iryngognatbi 

24. Malacopteri 

25. Dermopteri 



Example. 

Tortoiie. 
Snake, 
lisard. 
Crocodile. 



Fossil forma* 



Sharic. 
Chimsenu 
Mudfish. 
Coccacteus ((b«A}* 
Bony Pike. 
Pipe Fish. 
Tile Fish. 
Perch. 
Cod. 

Parrot Fish. 

Herring. 

Lamprey. 



Professor Huxley, in a recent course of lectures at the SiOfil 
College of Surgeons, dealt with the seven highest groups of tbi 
mammalia, to which ne gave the following names:—!. Aoteo* 
pini; 2. Anthropomorpha ; 8. Cy nonithecini ; 4. Plab^rhtai; 
d. Arctopithecini ; 6. Lemurini; 7. Cheiromyini. He tnosie* 
capitulates the characters common to these seven sToups whWl 
separate them from the remainder of the class: Their tselh 
never exceed two incisors, three pre-molars, and three mciansi 
each side, above and below, 'ilie hallux is always complete, wti 
alwajrs provided with a flat nail (except in individual instanoesii 
the orang). The brain has always a posterior lobe and (as H 
is known at present) a calcarine fldsure. The placenta is deoli> 
ate and discoldal.*' He then remarked that " these clianwtMi 
taken together are only met with in memben of one of the«bon 
wven groups, and suffice to combine them together in onelMiir 



division or ©refer, to which the Linnean name Prihatci wB 
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tie order Primates are arranged 1 
1. Anthropinl. Anthropidse. 



The divi»l ins of the order Primates are arranged in the foUow« 
ing manner:— 



9. Anthropomorpha. 

8. Cynopithecini. ( , 

4. Platyrhini. f 

6. Arctopithecini. J 

6. Lemtirini. 1t.^«-j^« 

7. Cheiromyini. |LemuridiB. 

MiSCKLLANKOUS NOTBS. 

The number of ipedes of Sanrians At present known is abont 
800* 

TestuMtuBt or Tortoises, as under 

Testudo, or Land Tortoise . . .21 species 

Emys and Cnelys, or Fresh-water Tortoises . 107 do. 

Trionyx, or River Tortoises . . . . 17 do. 

Chelone, Turtle, or Sea Tortoises . . 8 do. 

There are 540 species of Birds in Europe. More than three- 
fourths of the species, and a much larger proportion of indivi- 
duals of the birds of Greenland. Iceland, and Faroe, are more or 
less aquatic. Few parts of Europe are richer in birds than, 
Britain. Of the 540 species, 277 are found in our islands. 

The quills of birds' feathers are tall of air. and the hollow 
cavities in their bones are so many air-cells, which they can All 
it pleasure. In birds that ascend to great heights, like the Con- 
dor, the air in the bones is connected with the lungs by larger 
openings than in other birds, to enable them to breathe freely 
irfaen the air is so much rarlfled. In birds of long and high flight, 
as in the birds of passage, length of wing is necessary. The Gan- 
net. or Soland Goose, can force air between its skin and its body, 
which makes it extremely buoyant on the water, and preserves it 
ttom the cold of the stormy Northern seas on which it lives. 

There are upwards of uOO known species of spiders, and of 
other arachnidiee. 

The fauna of the ocean consists of Marine Mammalia, Fishes, 
Mc^osca, Annulosa, Zoophytes, and 'Corallines. These are 
distributed in nine belts, which surround the globe, each of 
which, being under nearly the sqme circumstanccji as to climate, 
has in its different parts either the same or representative species, 
and therefore it is said to be Homofosoic. 

The cojnmon salmon does not exist south of the 45th parallel of 
N. Imt. on the east coast of America, and is probably confined 
within similar limits on the eastern coast of Asia. 

Thelate Prince Ch. L. Buonaparte has shown that there are 85S 
ipeciea of European Finh, of which 310 live in Aresh water, 64S are 
roaiine, and 60 of the latter go up rivers to spawn. 444 of the 
narbie species inhabit the Mediterranean, 216 are found off the 
Britiah coasts, and 171 are peculiar to the Scandinavian Seas ; so 
;hat the Mediterranean is richest ia varieU^ -^f^^i^. 
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^atracMoiu—Ranidse, or Frogs .... S60 spedai. 

Salamandridae, or Tritons, Newts 80 do. 

Amphiumids, or Menopoma, Siren, 1 An 

Proteidse, or Proteus, and Axoloti J 

Cceciliadee, or Coecilias ... 8 do. 

Serpent* f Iqiown species of— Innocuous . . 860 

Venomous . • 90 

Nearly one hundred and twenty thousand insects are known, 
some with wings, others without. Some are aquatic, others 
only so in the first stage of their existence, and many parasitical. 
Of the 10,000 British insects, the greatest part are phytophagoas. 

The common fly is one of the most universally distribated 
insects ; it was unknown in some of the Sou^ Sea Islands till 
carried there from Europe, where it has now become a red 
plague in many places. 

The silkworm was originaUy introduced from China, and Hie 
cochineal insect is a native of Tropical America. There are 
many species of it in other countries. The Coccus Cacta ii 
Indian, the Coccus Ilids lives in Southern Europe, and there ia 
one in Poland. 



YBCSBRTATIVB PA8TB POB OBJBCTS OF NATT7BAI. H18T0BT. 

9L. Whitearsenic, lb. y . ; powdered hellebore, lb. 

A VBBT BXCBLLBNT VABiriSH VOB OBJBCTS Or NATURAL Hit- 
TORT IS TBV8 MADB BY THB LATB DR. BALL, OF DUBLIR, 
AND USBD FOB 8HBLLS, nSH, &C 

&. Mucilage of gum tragacanth, Jj. ; mucilage of ffum aiaUe 
11. Mix them, and add spirit with corrosive subUmate, so as to 
precipitate the more stringv part of tht gum. 

N.B. Spirit of wine, with its much corrosive soblimate ssK 
will hold in solution, is as good a preservative as the above, aai 
does not injure the feather it may happen to touch . 

TO RXMOVX QRXASX OR DIRT FROM STVFFXO BIRDS. 

Rub sp. of turpentine well into the feather ; lay on as mucb 
plaster of Paris as wiU absorb it, and leave for 1% hours ; by sbakinf 
or beating with a piece of stick or whalebone, all grease will U 
easily removed. 

IfODX OF VRWIBRyiN« BOBINODBRMATA. 

Wash well in Aresh water as soon after collectinK as posdblS' 
Ophiura. Comatidea, etc., should be collected on pieces of eaUco 
loosely tied up, and at once plunged into f^h water. Oiyin 
a shady place, soaking in fteun waler two or three times dannt 
the process of drying ; after last soaking wash with spirits <? 
wine, saturated with camphor and corrosive subUmate. if csit- 
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Thk following TABLE waa compiled by R. Massham^Esq., of 
Stratton Hall, near Norwich, and is the result of more than 
Sixty Years' Observations :— 



Earliest. 



Greatest 


difference 


observed 


in 




Ds. 






59 


4» 


46 


58 


51 




47 


o« 
DO 


58 


40 


52 
62 


^ 
«7 


57 


78 






65 


48 




129 


80 


87 


59 


70 


59 


50 


57 


71 


52 


72 


47 


68 


48 


67 


54 


50 


58 


86 


47 


52 


86 


45 


40 


61 


86 


54 


48 


49 


84 


58 



Thrash sings 
Nightingale sings 
Churn Owl sings 
CucIcDO sings 
Ring-dove coos 
Rooks build . 
Young Rooks 
Swallows appear . 
■Frogs and Toads croak 
Yellow Butterfly appears 
Snowdrops appear 
Turnips flower 
Wood Anemone !b>>wi . 
Hawthorn leaf . 
Hawthoqi flowers 
Sycamore leaf 
Birch leaf . 
Slmleaf. 

Mountain Ash leaf 
Oak leaf 
Beech leaf . 
, Horse Chestnut leaf . 
Spanish Chestnut leaf . 
H(Mrabeamleaf . 
Ashleaf. . . . 
Lime leaf 
Maple leaf . 



1785 Dec. 4 
1752 April 7 
1781 April 20 
1752 April 9 
1751 Dec. 27 
1800 Feb. 2 
1747 Mar. 26 

1786 Mar. 80 
1760 Feb. 20 
1778 Dec. 24 

1778 Dec. 24 
1796 Jan. 19 
1790 Mar. 16 
1760 Feb. 11 
1750 April 18 
1750 Feb. 22 
1750 Feb. 21 

1779 Mar. 4 
1779 Mar. 5 
1760 Mar. 81 
1779 April 5 
1768 li^. 10 
1794 Mar. 28 
1794 Mar. 7 
1779 April 2 
1794 Mar. 10 
1794 Mar. 15 



1786 Feb. 13 
1792 May 19 
1729 June 26 
1767 May 7 
1761 Mar. 20 
1757 Mar. 14 
1764 April 24 
1797 April 26 
1771 May 4 
1795 Feb. 10 
1795 Feb. 10 
1790 June 18 
1784 April 22 
1784 April 22 
1799 June 2 
1771 May 4 
1771 May 4 
1784 May 6 
1771 May 2 
1799 May 20 
1771 May 10 
1771 May 2 

1770 May 12 

1771 May 7 

1772 May 26 
1766 May 7 

1 1771 May 7 
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OPTICS. 



Tai theory of Optic* reposes on three laws which depend for 
their proof upon ohsenration and deduction. 1. The rays of light 
are straight lines. %, The angles of incidence and reflection are in 
the same plane and equal. S. The angles of incidence and refrac- 
tion are in the same plane, and their sines bear an invariableratto 
towone another for the same medium. 

The science is divided generally into two divisions: Dioptrics 
and Catoptrics; the former dealing with the laws of transmis- 
sion and refraction, and the latter with those of reflectioB. 
Thus, the microscope and refiracting telescope are examples of 
the one, and reflecting telescopes of the other. The achromatic 
refracting telescope, as at present constructed by our best opti- 
cians, is, perhaps, the most consummate work of art that we can 
conceive. Invented in 1757 by Dolland, who, with his successors, 
was much fettered by the lack of proper, material, they are now 
constructed of enormous size ana power. Among the largest 
refVactors in existence we may mention those, at Poulkowa and 
Cambridge (U. S.), of 16 inches aperture ; Alvan Clarke's, o^ 18} 
inches aperture ; and Cooke's, of «5 inches aperture. 

In the year 1868 Messrs. Powell an4 Lealaqd and Smitii 
and Beck succeeded in constructing microscopes admittins of a 
magnifying power of 5000 diameters ! that is to say, a given area 
is magnified 35,000,000 times ! 

The lanest reflecting telescopes known are those bdongiiig to 
the late Lord Rosse, of 6 feet aperture ; Mr. l^assell (at Malta), 
of 4 feet aperture ; and a silvered glM* mirror constructed 
by M. Foucault, of a yard in diameter. In spite, however, of 
their large size, reflectors are by no means equal to reftractors in 
their performance, eroecially on double stars, planets, &c., where 
above all things perfect definition is required. Sise alone, with- 
out perfect atmospheric conditions, is a positive drawback to a 
telescope ; so that an amateur with a glass of 8 or 4 inches aper* 
ture is much better off than he is commonly thought to be. 

The maniifying power of a telescope is the quotient of the 
focal length of the object-glass divided by that of the eye-piece, 
whether simple or compound. The relative aberration of glasses 
fW>m asphencal figure is in a plano-convex 4i times its thicfkness; 
in a convex lens, whose sides are 1 and 6, is 1*06 its thickness : in 
an equal double lens is 1*67 its thickness. 

The best form of a lens is a double convex, whose radii are 1 
and 6 ; the 1 being towards parallel rays, the aberration is but 
1*07, but the 6 towards them makes it 8*&. 
1- J*** 'o^o^n* flacures represent sections of the rariouslyshaped 
lenses and other glassss used in optics. 
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A is a cross sectional or end view of what is called a prism. 
B 4s a section of a piece of plain glass, with parallel sides. C is a 
sphere or ball of glass, and, consequently, is convex on all parts 
of lU surface. D is a piece of glass convex or bulging on its two 
sides, and is called a double convex lens, used in spectacles, tele- 
scopes, &c. E is a plano-convex lens, flat on one side and convex 
on the other. F is a double concave lens, or glass hollowed on 
each side. G is a plano-concave lens, or planed on one side and 
hollowed on the other. H is a meniscus, or lens, convex on one 
side and concave on the other, both surfaces meeting : and of 
which a watch-glass is an example. I is a concavo-convex lens, 
on which the surfaces disagree, or do not meet when continued. 
In all these lenses an imaginary line, represented by M G N, and 
passing through the centres of the surfaces, is called their axis. 

We owe to the immortal Newton the discovery that a pencil of 
white light passing through a piece of glass shaped like A is 
analyzed into a glorious coloured band called axpectrum, which, 
rainbow-like, consists of all the colours, from red to violet. The 
solar spectrum, however, is not a continuous one, but in it are 
found spaces devoid of light; these are called Frauenho£er»s 
linsA and recent research has connected them with the absorp- 
tion by the sun's atmosphere of certain portions ot the sun's light. 

Modem science teaches us to look upon light as being, like 
sound, the result of vibration, and colour as depending upon 
the wave length. The velocity of these vibrations, though recently 
reduced by Foucault's experiments from 192,000 miles a second 
to somewhere about 18.5,000, is stupendous. 

The complementary colours are— for black, white; white, 
black; re^ blue green; orange, blue; yellow, indigo; green, 
violet red ; blue, orange red ; indigo, orange yellow ; violet, 
bl uish green . Complementary colours conceived by regarding all 
colour as combinations of red. blue, yellow, by such additions as 
complete the neutral tint, wi x (R + B + Y). 

Suppose a colour = 4R + 8B + 2Y 
Then the complementary is B + 2 Y 

Neutral = 4 (R + B + Y) 
Thus green is complementary to red, because green + Y, 
add R, and total is R + B + Y. 

White light consists of seven colours —three primary, red, blue, 
and yellow ; and four formed by combination of these three- 
violet, indigo, Kreen, and orange. Besides the luminous spec- 
trum, which may be called the Newtonic, there are invisible 
portions of it extending in both directions; that lying inside the 
red, and containing the Ritteric or heating rays ; that outside 
the violet, containiMg the Herschellic, actinic, or chemical rayi 
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ABERRATION OF LIGHT. 
Iftiro line* be drawn from theea^th^ one in the direclio» 
of its motion, which will be a tangent to its orbit, and the other 
through the star, the angle they form is called L of the £ar«ft « 
«o«v; and the aberration will wholly take place in the plane 
passing through these two lines, which is .-. called the pZone 0/ 

'^a'rhe greatest eflfect of aberration = 20"-28«, or in round nnp 
bersao" ; and generally the aberration in its own plane = 20" X 

"s^ Th^berration will affect the apparent position of the stars, 
both in latitude and longitude, declination and right ascension. 

is in sysygy with the star. In any other position of the Earth, 
aberration in lat. is 50" x sin. of Earth's distance from syeygy x 

Hen's' thf Aberration in lat. is a max- when the Earth is in 
nuadSfture with the star, and then = 20" x sin . star's lat. ^ 
"^^"^aHon Si:^^^^ in long. = when the 

EMthis in quadrature with the star : in any other position of the 
cmrwii»i"H ^ C OS. Earth's distance from sysygy . 

Earth, aberat. in long. is cos. star's lat. 

Hence aberration in long.is a max" when the Earth is in syiygy 
with the star, and ^^^^^^^ 

Aberration in Declination. -Aberrationindeclination = when 
tan. position . ^. _ 

tang. Earth's distance from syzygy = g -p. star's lat. *° 
position of the Earth. Let d = dist. of earth, at the time of ob- 
servation, from the position it had when aberrat. in dedin. == 
D = Earth's dist. from syzygy at the same time, found by the 
last article, then aberration in declination is 

2y^ X sin, d X sin, position, 

Hence, aberration in declination is* is max" when d = W and 
20" X sin. position. 

^'^^'^^ — ^TtTd: — 

Aberration in Right Ascension. — Aberration in right ascension 

cotan. position 

= when the tan. Earth's distance from syzygy — ^.^ star's lat. ' 
in any other position of the Earth. Let d = distance of the Eartht 
at the time of observation, from the position it had when abexra- 
tion in right ascension = o, D = Earth's distance from syzygy at 
the same time, found by last art. : then aberrat. in right ascen^oa 
--..sin. d X cos. position , . ^ . . , ^ . 1 _ 

s 20" — ; — — ; hence aberrat. m right ascensKA Is s 

COS. dtci. X sm. D ^ .. "* 
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f OmULA rOft COMPAIIING THB QUANTITY OF LIQHT WHICH 

BODIES EMIT IN BUENING. 

When the shadows of the same object projected on a wall by 
two lights are equally dark, the lights themselves are equally 
intense ; but if not, the darkest shadow will be projected by the 
interruption of the brightest of the lights; and if this brigntest 
light be then removed farther from the wall, till both shadows 
become equally dark, and the distances of the lights from the 
wall be in that position measured, the intensity of each will be 
in proportion to the square of its distance. For example, if two 
lights give shadows equally black or dark, when their distances 
from the wall are respectively five and seven feet, the intensity or 

Juantity of light emitted ^om them will be respectively as 35 (or 
X 5}, and 49 (or? X 7). 

Bodies which refract most^ reflect most, or are more splendid. 
The local atmosphere which increases one, increases the other. 

Reflection is m intensity as difference of refractive power in 
the media. 

The optic nerve enters the eye '11 of an inch from the axis of 
the eye, on the nasal side ; the axis is '91. The pupil varies with 
light from *13 to '27. Focus of the cornea and crystalline *64. 
Angle of vision taken in by the fixed eye, 110°. 

Impressions on the eye appear continuous if they are repeated 

7 times in a second. When the sea is a blue colour, it is deep 
water; and when green, shallow. 

The film of a soap-bubble about to burst is only about three- 
fourths of the millionth of an inch in thickness. 

The refraction of the air for different altitudes is as under. 
1© 29" 5° 9' 54" I 80° 1' 88" I 60° 0' 88" 
2 18 85 10 6 15 40 1 8 76 15 

8 14 86 15 8 80 60 48 85 05 
4 11 61 20 21 86 I 
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CONSONANTS. 
1 . 1 1 i s a ffenerml mle that no final consonant ii doubled except 
/; L and «. 

ExcKPTioNs.— Bfcft, add, odd, egg, inn, err, buttf and, as ge- 
nerally written, burr, purr, buzz. 

3. Monosyllables ending with /, or «, preceded by a single 
Towel, double the final consonant; as ball, less, mvff. 

EXCBPTIONS.— of; as, gas, has, was, yes, is, his, this, us, 
thus, 

S. Polvsyllables ending with A I, or *. preceded by a single 
▼owel, double final /, generally double final *, but have final < 
single ; as distq/f, mastiff, rebuff"; harass, mattress { canal, com' 
pel, until, carol. 

ExcKPTioNS.— ^/M, bias, dowlas; compounds with mas, as 
Christmas, Michaelmas, Lammas; |he ai^^^j^in s of nouns 



212 OKTBOORAPHr. 

and Terbt; and words ending in m adopted firom other langtiaget, 

as atku, bati*, choru*. 

4. K final is omitted in all words, except monosvUables, 
which latter take ck after a single vowd, as iocJfc, sicky luck; 
but k alone after a diphthong or consonant, as AmoAr, breaik^ look^ 
banky task. 

ExcBPTiONt.— Zfnc, disc; attacky ransack^ mattock, fetlock^ 
forelock. R is restored before ing; as traffic y trafficking; mi- 
mic, mimicking, 

AUGMBNTKB WOKDS. 

1. Compound words generally follow the orthography of the 
simple words of which they are composed; as/oo<-5a//, icind- 
milly AlUtoisCy teH-talCy &c. 

ExcKPTiONS.— Words ending with II drop one I in composi- 
tion jas Almighty y already y hwa^uly fulfil. 

%. Words ending in any double consonant except II retain 
the double consonant upon taking an affix \ as stiffeHy stiffish, 
sttMyj oddity, ntcces^l, successor, succession. 

8. Words in II donotreUin the double consonant upon taking 
an affix which begins with a consonant ; as fulness, fully, 
skilless, skilful, thraldom. 

Exceptions.— JWne«», stillnessy shrillnessy smaUness, tall- 
ness. Webster retains the II in all words with the affix ness. 

Note.— Words in II, upon taking a jt/re/lx, are said by some to 
retain, and by others to reject the double consonant. We find 
in dictionaries, b^all or befal, foretell or foretel, enroll or ewo/, 
&c. Webster always spells such words with II. 

4. Monosyllables, and words accented on the last syllable, 
ending in a single consonant preceded by a single vowel, double 
the final consonant, upon taking an affix beginning with a 
Towel : as beggary gladdeny muddy, wittyy acquittaly beginner^ 
rebellion. 

Exceptions.— Wonls ending in x, as taxation. In words 
ending in I or p. though not accented on the last syllable, the 
final consonant is generally doubled ; as traveller, metallic, 
worshipper.— This spelling is not sanctioned by Walker, Webster, 
Sulli\an, Hiley, or D'Orsey. 

VOWELS. 

It is a general rule that y is to be written only at the begin- 
ning or at the end of word. When, therefore, words ending in 
y receive an affix, the y is changed into i. 

This takes place more especially in forming the plurals of 
nouns, the persons of verbs, past participles, verbal nouns, and 
comparativesand superlatives ; as duty, duties; cry, criest, cries, 
cried; happy, happier, happiest; holy, holily, nolinessy holi' 
day; merry, merriment; envy, envious; rely, reliance. 

Exceptions.— (rt). Y is retained when ft forms part of « 
diphthong; as boys, boyish; joysjoifous; betrays, betrayer. But 
we always write laid, paidy said," saith, slum, daily, gaily, 
gaiety : their, theirs. 

. F is retained when followed by ing or ish, that i may not 
, noubled ; as carriage, accompanying, babyish. 

drynenbc * ^ °' 
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(d). Ty before otw changes y into e ; as piteotts, plenteous^ 

beauteotts. 

2. Words ending in silent e reject the e upon taking an affix 
which begins with a vowel ; as curable^ sensible, roguish, rosy, 
arrival. 

NoTB.— (a). When e is preceded by c or flr so/t, it is retained 
before the affix able, in order to preserve the pronunciation ; as 
peaceable, changeable. For the same reason, 

(b) . E is retained before ous, when preceded hjgso/t; as 
courageous, advantageous. 

(c) . Final ie is channed into y before an affix beginning with 
i; as die, dyina; lie, lying. 

8. Words ending in silent e retain the e upon taking an affix 
which begins with a consonant; as paleness, tamely, bereavement, 

ExcKVTiova.— Duly, duty, truly, wholly, only; truth,at^ul. 
Judgment, acknowledgment, abridgment, lodgment, argument, 
width, wisdom, nursling, hatred. 

4. Words ending in le usually drop le upon taking the affix ly s 
as ably and its compounds; nobly, humbly, singly. But we 
write vilely, solely, supplely. 

obsbsyb:— 

1. Single Jtnal e is seldom pronounced, except in be, he, me, 
we, ye, she, the; and in words derived A'om foreign languages, 
as simile, epitome, apostrophe, catastrophe. 

2. Ie in words is much more common than ei; thus we write 
piece, belief, field, achieve, deceive, conceit, receipt; also in 
a few other words, &8 inveigle, ceiling, leisure, plebetan, either, 
neither, seize, seisin,vein, vetlj their, deign, heir, neigh, feign, 
reign, rein, weight, height, hexfer, heinous. All words derived 
from the Latin word capio are spelt ei. 

3. Q must always be succeeded by u followed by some other 
vowel; quake, quote ; opaque, unique. 



Works treating specially of Orthography— Walker's and Web- 
ster's Dictionaries; Wood's " Help to the Orthography of the 
English Language ;" Sullivan's " Spelling-book Superseded ;** 
Hiley's English Grammar; D'Orsey's English Grammar (Cham- 
bers's Educational Course). 



PAINTING. 



\ CHRONOLOGICAL TABLE 

/ OF THE MOST CELEBRATED PAINTERS, 
[akbangbd in schools and ages, prom tab rbvival ov 
r thb art, 1300, to the commencb^ibnt op thb 

nineteenth cbntuky. 
Prom BelVs Edition qf Bredow*s Tables of Universal History *) 
1. Florentine School.— Style elevated and bold, seeking 
Lther to be admired than to please ; sometimes gigantic ; ne- 
[ects colouring and grace.— 1240, Cimabue; 1826, Giotto: 1211, 
bdrta Taffi ; 1400, MaasoUno; 1403, Massacio; 1481, Filippo 
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Lippi ; U32, Andrea Verrochio, Andrea Castagna, ^aadlo; Mil, 
Gliirlandiijo; 1445, Leonardo da Vimci; 1468, Bartotomineo 
di San Marco; 1471, Baldassarre Peruszi; 1474, Michei Angelo 
Buoiiarotti; 1484, Dominico Beccafumi; 1488, Andrea del Sarto; 
1493,Jacopo Carruccida Pontorruo ; 1496. Del Rosso; 1500, Peri- 
no del Vaga; 1509, Daniel da Volterra; 1510, Francesco Salviati; 
1510, Giorgio Vasari • 1545, Antonio Tempesta; 1559, LuigiCajdt; 
1563, Francesco Vanni ; 1578, Mattco Rossrlli ; 15%, Pietro Ber- 
retini, called Pietro da Cortona; ItiVl, Pie tru Testa ; 1615, BeilTO- 
nuto da Garofoli; 1616, Carlo Dolci; l(k«;, Benedetto Lutti ; 1895, 
Giovan' Geronimo Servandoni ; 1702, Porapeo Battoni. 

2. Roman School carries invention and design to the highest 

Eerfection by the analytical study of the antique and of nature; 
eads of the most sublime beantv ; colouring and chiaro oscuro 
less perfect. —1513, Bernardinu Pinturichio ; 1446, Pietro Perru- 
gino; 148:1, Ratt'ael; 1488, G. F. Pe;ini ; 14'.»^, Giulio Romano; 
1528, Frederico Barocci ; 1529, TaJaeo Zucchero ; 1543, Frede- 
tico Zucchero; 1589, Dominico Feti; 1594, Nicholas Pou^sin; 
lfi98, Giovan' Lorenao Bernini ; 1599, Andrea Sacchi; 1600, Claude 
Gel4e, called Claude of Lorraine ; 1603, Ceriozzi ; 1605, G. B. 
Salvi, called II Sassoferrato ; lf»13, Gaspard Dughet, called Pous- 
8in or Guasprc; 1616, Luigi Scunimuccia; 1617, Francesco Eo- 
manelli; 162:1, Giacinto Brand! ; 1623, Filippo Lauri ; 1625, Carlo 
Maratti; 16»4, Ciro Ferri ; 1694, Pietro Biaiichi. 

3. Venetian School.— Faithfulimitation of wdl-choaenBOb- 
jects of nature, excellent colouriuR, admirable effect: design lew 
perfect through the neglected study of the antique ; this school u 
now extinct.— 1421, Gentile Bellini ; 1431 . A ml re a M antenna ; 1478, 
Giorsioue ; 1477, Titian (Tiziano Vecelli daCiidore) ; 14t.O, G. A. 
Regillo; 1485, SebastianodelPiombo; 1510, Jacopo da Poate; 1513, ■ 
J. Robusti, called II Tintoretto; 1522, Paolo Farinati ; 1522, Andrea 
Schiavone ; 1528, Geronimo Muziano: 1532, Paolo Cagliari ; 1535, 
Giuseppe Ponta: 1539, Dario Varotari ; 1540, Felice Riccio ; 1540, 
Jacopo Palma (il Veccbio); 1544, Jac Palma ; 1549, Giov. Contarino; 
1560, Maria Tintoretta ; 1561, Leonardo Corona ; 1586, Tiberio Ti- 
nelli; 1590, Aless. Varotari ; 1600, Alcss. Tiirchi ; 16:i5, Giov. B. 
Langetti; 1642, Andrea Pozzo ; 1656, Franc. Trevisani; lB59,Se- 
bast. Ricci ; 1666, Ant. Balestra ; 1672, Rosa Alba Carriera ; 1675, 
Giov. Ant. Pellegrini; 1682, G. B. PiaMetta; 1^7, Ant. Canale; 
1698, Giov. Bat. Tiepolo ; 1699, Giuseppe No^ari. 

4. Lombard and Bolognesb Schools.— Correggio, boTn\m 
Lombardy, not having founded a permanent school, but havijag 
been imitated by the painters of Bologna, these two Schools Uire 
canioined. Correggio's distinguished characteristics are a m- 
ducing and voluptuous (though perhaps a somewhat atfect#d] 
grace in his ftgurea and attitudes, and a magic harmony in m» 
colouring, lioaldi and the Caracci introduce a more elevatled 
character of design, and many of their pupils unite therewiith 
the fine colourine; and the graces of Correggio.— 1450, Francesi\o 
Franco; 149(), F. Primaticcio; 1494, CoRUEtihio Antonio AUu^t' ; 
1495, Polidoro Caldart ; 1504, Fr. Mazzuoli; 1522, Pellegrino T ■ 
baldi; 1546, Camillo Procaccini ; 1559, M. Angelo Amerigi, calU 

TAggio; 1555, LodoT. Caracci ; 1557, Agostino Caracci : 1 
Canic|^; IfijBOf Baftol. Schidone : 1575, Guido Rei 
» lBf9» tJoium Spndai U77,A]«wi« Tiw|iiii 1&7 
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Francesco Albano ; 1580, Giacomo Cavedone; 1581, Dom. Zam- 
pieri. called Domenichino ; 1581. Giov. Lanfranco ; 1588. Frances 
Geasi; 1590, G. F. Barbieri; 1597, Lodob Lana; ItiOO, Mic. Ang. 
Colonna ; 1606, Grimaldi ; 1618, Giorg. And. Sivani ; 1612, Simo- 
neCantarini; 1624, P. Fran. Mela ; 162S Cignani; 1638, P. F. 
Caroli ; 1648, Lodov. Quair. i ; 1648, Ant. Franceschini ; 1654, Guia. 
del Sole ; 1657, Per. GalliBibiena; 1665, Guis. Maria Creapi ; 1- 68. 
Dom. Maria Yiani ; 1671, Donato Creti : 1674, Giov. P. Zanotti ; 
1691. G. P. Panini. 

(Neapolitans, Grmoesk, Spaniards.— These nations are 
not regarded as having founded general Schools : their painters 
are formed on the masters of the great Italian Schools. Neapo- 
litan.— The painters ot this nation are reproached with being in 

feneral somewhat affected.— Pietro and Tonimaso Stefani, d. 
810 : Fil del Tesauro, 1820 ; 1500. And. Sahbatani ; 1560. Guis. 
Cesare d'Arpino ; 1600, Aniello Falcone ; 1608, Mario Nuzw; 1613, 
liatteo Petri ; 1615, Salvator Rosa; 1631, Luca Giordano: 1657, 
Fran. Solimene; 1661, Nunzio Ferajoli; 1679, Sebast. Cfonca ; 
1688, Cart. Corrads. Genoese are olten incorrect in design.— 
1400, Nich. da Yottri ; 1527, Cambiasi ; 1544, G. B. Paggi; 1557, 
Bern. Castelli ; 1581, Bernardo Strozzi; 1590, Gio. Carlone : 1616, 
Benedetto Castiglione ; 1625, F. M. Borzoni : 1639, 6. B. Gauli ; 
1644, Greg. Ferrari; 1654, Bart. Guidoboni ; 1660, II Molinaretto. 
Spaniards.— These painters have especially imitated the Vene- 
tian School, and often displav itsbriUiant colouring.— 1400, Alon- 
so Berragente ; 1487, Blaise de Prado ; 1519, Morales : 1528, Luis 
de Vargas; 1532, J. F. Ximenez de Navarrete; 1550, Pablo delas 
Roelas ; 1589. Josef Ribera; 1509, Dion Diego Velasquez de Silva ; 
1681, Alonso Cano: 1610, Henrique de las Marinas; 1631, Barto- 
lom^ Estebande Murillo ; 1617, Franc. Ritzi ; 1631, Matias de Tor- 
res; 1640, Pedro de Nunez; 1640, Juan de Alfaro; 1651, Juan C. 
Falco ; 1663, P. di Pietri.) 

S.'Qbkman School.— This school, havinic never had a common 
point of union, bears no general and distinctive character;! it 
produces, in the difFerent styles of painting, rival artists to the 
great masters of Ttalv and of" the Netherlands.- 1207, Th. de Ma- 
tina; 1357, Theod. de Prii^ue ; 1357, N. Wurmser; 1479, Albert 
Durer; 1492, Lucas Muller; 149.H, Hens Holbein; 1515, Lucas 
Cttnaeh; 1534, Tobias Stimmer; 1550, Christ. Schwartz; 1S56, 
J^in Tm Aachen; 1564, J. Rottenhammer; 1570. J. Lya; 1S74, 
Adftm Blcheimer; 1598, Sam. Hofmann ; 1600. J. W. Bauer: 1606, 
Jo, Sandrart; 1611, Ch. Loth : 1616, Govaert Flink ; 1618, P. Van 
tier Faes ; 1619, J. Spilberg; 1621, Led. Sto])k(>i>t ; Ki'io, J. Lin-. 1- 
back; 1631, J. lien. Roos; 1637, Jos. Warn it ; l(S;Ut. Gasp. Ntc- 
acher; 1640, Ab. Mignon; 1647, M. S. Merian; 1G48, Oodlrey 

r; 1666, G. P. Ruggendas; 1668, J. R. Huber; 1669, Ann» 

f 168&,BalthasarDenner; 1689, Fr. P. Ferg; 1698, J. E. 
*"j 1709, Brinkmann : 1712, C, W. E. Dietrich"; 1728, Raf- 



fafll M enga ; 1730, Solomon Gessner. 

0; FtBHlsa OB Belgic School.— This School excels in co- 
loniftftS ftnd In the faitliful iniitation of nature, but does notal- 
ways exhibit sufficient nobleness of design j it produces eminent 
ftrtlats in every style ; that to which Teniershas affixed name 
had its birth in this School ; the Academy at Antwerp, tlie eradle ! 
" ' s Seliool, was founded in im, but there wtm m Soc^ of | 
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Painters at Antwerp from the year 1442. -1306, Euhert Van Eyk ; 
1370, John Van Eyk : 14fiO. Quentin Matsvs ; U90, Ber. V. Orlw j 
1499, J. de Mabuse: 1553, Peter Knock ; 1520, Frank Fiona j 1S»» 
Mar de Vos ; 1536, J. Straden : 154(», V. Porbus ; 1546, B. Spranser^ 
1548, C. Van Mander; 1550, H. Su^nuvck ; 15ri5, Denvs Calvnn : 
i;>b6, Otto Venius; 1509, P. Van Brcu-'hd; 1570, P. Neefs; i:.-::; 
S. Frank; 1576, Fr. Sneyders; 1577, I'ctcr Paul Rubens; UifcO, 
David Teniers ; 1594, James Jorducni>: 159*,), Anthonv Van Djk; 
1602, Phillip de Champagne; 1610, David Teniers ; 1613, J. Van 
Artois; 1618, Gonzales Cogues ; 1634, Van der Meulen ; 1664, Si- 
mon Varclat; 1668, G. P. Vanbruggen ; 1672, Ab. Breughel ; 1742, 
Henry de Coort. 

The* Contemporary School of Painting in Belgium contains 
several painters of great distinction ; we may name Louis Gai< 
lait; H. Leys; Verboeckhoven ; Alfred Stevens; £. Slingeneyer; 
and F. Pauwels. 

7. Dutch School.— This School is especially distingtushed 
by an eminent intelligence of the chiaro oscuro ; exhibits good 
colouring, and a faithful imitation of nature in the minutest de- 
tails. The style of precious finishing is carried to the highest 
pitch in this School.— 1467, Erasmus; 1494, Luke of Leyden; 
1498, Martin Heinskerk; 1518, An. Moro ; 1564, Alu Bloemart; 
1579, Sol. de Brev; 1586, Cornelius Poelenberg; 1596, LeoBra- 
mer; 1(500, J. D. de Heein; IflOO, John Wynants; 1606, Albert 
Ctivp ; 1606, Paul Rembrandt Van Ryn ; 1608, Gerard Terburg ; 
161(1, Adriiin Van Ostade ; 1613, Gerard Dow ; 1615, Gabriel Met- 
zu ; 1620, Philip Wouvernians; 1624, Nicholas Ber^ham ; 1625, 
Paul Potter; lt>31, Ludolph Bakhuyt^en ; 1633, W. Van da 
Vclde; Mm, Jae. Ruv.sdacl, Hobljemai 1635, Fran. Mieris; 1631, 
.Tohn Stern ; 1(W, Van den Hcv(tenjl$gL<^|MjB|B der Velde; 
li;io, Karri du Jardin ; 10(54, .John WeeiliX|ll|llh4ynian Van dcr 
Werf ; IGb'i, John Van Huysum. 

English Paintsrs.— Formed in general on the masters of 
the Flemish and Italian Schools ; excel in portraits and land- 
scapes, are unrivalled in water colours.— 1480. Hans Holbein; IMS, 
F. Zucchero; 1572, Ini^'o Jones; 1001, P. Oliver; 1609, S. CootJer; 
1610, W. Dobson ; 1020, Rie. Gibson ; 1649, .Tohn Green hill ; 1W8, 
Godfrev Kneller; lOGO, Luke Cradock ; 1677, James Thornliill; 
1697, William Hof^arth ; 1714, Rich. Wilson; 17 2;i. Joshua Rey- 
nolds; 1727, Thoiii. Gainsborough ; 17;i3, Sawrev Gilpin; 1184, 
P. J. de Loutberbourg ; 1735, David Allan ; 17:^8, I^enjaniin West; 
1745, James Strutt; 1746, James Northcote; 1748, J. t\ NollckiBS; 
1748, Philip Reinagle ; 1751, William Hamilton ; 175->, Williun 
Beechev ; 1755, Tlionias Stotbard ; 1756, Francis Bourifeoise; 
1761, John Opie ; 1764, George Morland ; 1709, Thomas Lawrence; 
1774, Edward Bird; 1776, John Constable; 1786, William Hil- 
ton; 1741, Geo. Hen. Harlow ; 1825, Henrv Fiiseli ; 1S40, ThoiOM 
Daniel!; and in later times, Sir A. W. Callcott; F. UanbvjJ. 
Martin; Sir David Wilkie ; Wm. Collins; Wm. Kttv; J. M W. 
Turner J J, Ward; Wm.Mul ready; C. R. LesHc; Coptey Kiel dint; 
David Cox; S. Prout; Wm. Hunt; David Roberts i Chirkmi 
Stanfleldj Thos. Webster. Among living English Painters le 
TQAymme Sir Edwin Landseer ; Richard Ansdell : T. S. Co " 
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Frith; John R. Herbert; James Clarke Hook: Henry 0»Nefll; 
Jamea Sant ; John C. Horsley ; D. Machse ; J. Linnell ; 
George Lance; J. Brett; H. S. Marks; F. Dillon; E. W. 
Cooke; J. Noel Faton ; E. M. Ward; I. F. Lewis; P. F. 
Poole; A. Elmore; A. McCallum: Miss Mutrie, &c., &c.— 
Amoni^ Water-colour Painters :—Caarl Hai^; Louis Haghe; 
E. H. Corbould; Birket Foster; Edmund G. Warren; A. P. 
Newton: F. W. Burton; I. D. Hardinff: T. L. Rowbotham; 
Henry Warren ; Wm. Bennett ; T. M. Richardson. Among cari- 
caturists of recent date :— John Leech (deceased 1865) ; George 
Cruickshan^ ; John Tenniel, and Richard Doyle. 

8. French School.— The good painters of this School are 
formed on the model of the different Italian Schools of which 
they bear the several characteristics ; they are in general more 
successful in composition and design than in colouring. It is 
emancipated from the degradation and affected style it assumed 
after the death of Le firun by Vien, and become the most nu- 
merous and flourishing School of all.— 1490, Fran. Primaticcio; 
1496, Rosso de Rossi ; 1502, J . Cousin ; 1582, Simon Youet ; 1594, 
Nicholas Poussin; 1600, Claude Lorraine; 16U0, Le Valentin; 
1600, James Blanchard: 1607, James Petitot; 1616, Sebastian 
Bourdon; 1617, Eustachms le Seur ; 1619, Charles le Brun: 1640, 
Charles de la Fosse ; 1644, John Jouvenet ; 1657, Joseph Vivien ; 
1667, Nicholas Bertin ; 1667, Anth. Rivally ; 1684, Ant. Watteau ; 
1688, Francis Le Moine ; 1692, Noel N. Coypel; 1700, Charles Na- 
toire ; 1704, F. Bouchier j 1712, Joseph Vernet: 1716, Vieii ; 1729, 
J. B. Deshays ; 1756, J. L. David ; 1758, Carle Vernet; 1767, A. L. 
Girodet. And in later times Baron Gros, Horace Vernet, Eugene 
Delacroix, Ary Scheffer, Paul Delaroche, H. Flandrin. Among 
living French painters we may mention Jean A. D. Ingres 
G. C. Gleyre (whom we believe to be a Swiss), Mdlle. Rosa 
Bonheur, Mme. Henriette Browne, Adolphe Yvon, Jean L^on 
G^rdme, Constant Troyon, Jean L. £. Meissonier, Edouard 
Frfere, &c., &c. 

BMIIVENT ARTISTS WHO HAVE BEEN SCENE-PAINTERS. 

Inigo Jones, Canoletta, and his father Bernardo, P. J. Louther- 
bourg, G. Chambers, David Roberts, Clarkson Stanfleld. T. S. 
Cooper, David Cox, Daniel Mytens, Nicholas Laniere, Winces- 
laus Hollar, Sig. Fideli, Mons. I'Abbe, Robert Aggas, Streater, 
Sig. Servandoni, Mons. de Voto, Jack Laquerre, Geo. Lambert, 
Sig. Amiconi, Oram, Frank Havman, Thos. Dall, Hogarth (for 
Dr. Hoadly's private theatre), Richards, M. A. Rooker, Walms- 
Icy, Cotton, jun., Sig. Novosielksi, Hodges, Charles Dibdin, and 
Sig. W. C&porx.— Notes and Queries, 

GENERAL VIEW OF THE BISTORT OF PAINTING. 

1800—1400. Revival of the art ; the Society of St. Luke, at Flo- 
rence, 1350. 1400-1450. Invention of painting in oil bv the Van 
Eylu, in 1410 ; Antonio of Messina carries th6 secret of it to Ve- 
nice, and Dominico of Venice to Florence. 

1450—1520. Invention, expression, and design, carried to per- 
fection by Leonardo da Vinci, Micla«l Angelo, and Raffael ; study 
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of the antique monuments ; the Gennan school produces emhient 
masters. 

1520—1550. A novel grace and harmony of colours, and an im- 
proved chiaro oscuro introduced by Correggio ; colouring impror- 
ed by the Venetian School ; more exact imitation ot nature ; im- 
provement of landscape painting. 1550—1610. The School of 
the Caracci profits by all the lights acquired, and maintains the art 
in a proud elevation ; Guido blends beauty with grace. 1610—1660. 
Illustration of the Flemish School; new improvement in ci^ourinc 
and in the chiaro oscuro ; the study of antique and tfie beauty « 
forms less highly appreciated. 1650—1700. The Italian Schooli 
fall into affectation ; the French School produces large and fine 
compositions ; the chiaro oscuro and precious fluishing ; the iaii- 
tatlon of domestic subjects and of still life carried to perfection 
by the Dutch School ; landscapes and paintings of animals mal- 
tiplied and improved. 1700—1750. The French imitate the affec- 
tation of the Italians (particularly of the School of PietrodaCsr* 
tona and of Carlo Maratti) and carry it to excess. 1750—1800. Re- 
vival of good taste in France, in Italy, and in Germany ; the So* 

f:lish painters rise to distinction ; the Beljpc School acquires ne* 
ustre. 1800 to present time. Great revival of painting in most 
of the 8cho<^ of Europe, more especially in those of England 
and France. 

The oldest known painting is a Madonna and Child, 886. 

The oldest known paintings in England are. the portrait of C\m- 
cer, painted on panel about 1390. and that or Henrj' IV. in 1405. 

The Royal Academy was established in 1768, the British !■« 
atitution in 1805. 

A landscape in perspective should not include more than anaa* 
gle of 60-*, or one-sixtn of the horicon. 

The first excellent pictures were brought from Corinth to BdU^ 
by Mummius, 146 B.C. 

The invention of painting in oil is ascribed to John Van Bn, 
who, with his brother Hubert, were the founders of the I enusk 
School, 1415. The art of painting on glass was perfected iithn 
that of oil painting commenced. 

MINIATURE PAINTING. 

Venetian red and indigo form the best for brown shadows. Of 
dian red and indigo for the purple tints. 

For a very florid complexion, Venetian red. After the shadow 
are laid on, to be washed completelv over the face, excepting tw 
balls of the eyes. For a sallow old face, Roman ochre and VC"' 
tian red. For a young person, vermilion. 

In stipling,the shadows must be perfectly finished before 
reds are stipled in. 

A GOOD GROUND COLOUR.— YcUow ochrc, iudlgo, and 
red, laid one over the other, not mixed . 

A most intense black is obtained by the mixture of lamp Miff 
or Indian ink and lake. 

COLOURS POR PRODUCING VARIOUS TINTS, FOR 
_ _ FLOWERS, ETC. _. 

Rose Green, composed of gamboge, Prussian blue, and aSRH 

carmine. o » . . 

P«ft nreen, Prussian blue and gamboge, most of the foroMlw 
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ntense Grera, Fmssian blue and gamboge, most blue, with a 
UtUe black. 

Hive Green, lake, gamboge, and Prussian blue. 

rrape Green, Antwerp blue and No. 1, with chrome yellow. 

tird Green, lay on smalt, and work green over it. 

i Yellow Bird Green, lay on chrome yellow, & work green over it. 

'urple, lake and Prussian blue. 

'ine Purple, carmine and Prussian blue. 

mperial Purple, lay on royal smalt, and work carmine over it. 

ieranium, cobalt blue and carmine. 

Hum, or Grape Purple, lay on Antwerp blue, and work carmine 
over it. 

Jcarlet, saturnine red and carmine, mixed, 
'ine Yellow Scarlet, lay on Indian yellow, and work carmine 
over it. 

'achsia Scarlet, Indian yellow and carmine. 

i'ttce Colour, lamp-black and lake. 

}rey, lamp-black, Prussian blue, and a little gamboge. 

)nuige, Indian yellow, light carmine over it. 
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i CARBFULLT selected series of formulae are offered instead of 
tny detailed account of the various manipulatory processes, now 
)ecome so numerous, which may be found in any of the 
klanuals published by almost every optician in town or country, 
r^e formulae have been confined to the Collodion process, that 
me being the most generally adopted j for the other, reference 
nust be made to the Manuals above referred to. 

Soluble Cotton. 

No. 1.— R. Sulph. acid, sp. gr. 1*840, Jvi. ; colourless nit. acid 
p. gr. 1'4«), 5lv. ;fUming red nitric acid, sp. gr.1'460, Jii. ; and 
vater, Ji. : these to be placed in a broad-mouthed stoppered 
>ottle, and Swedish filtering paper to be immersed in it, in the 
iroportion of 12 grs. to every measured quarter of an ounce of 
lulphuric acid in the mixture : to remain in the mixed acids 20 
ninutea, and then to be quickly viMhed.— Williams. 

No. 2.— ?L. Powder coarsely 8 3 of pure crystallised nit. of pot- 
tth ; place in a broad-mouthed stoppiered bottle, add to it 5vi. of 
irater, and pour upon it 10 measured ounces of pure sulph. acid, 
>p. gr. 1*840. Stir with a glass rod ; immerse in it a quarter of an 
>ance of clear carded cotton by small quantities at a time. Im- 
uediately after it is well mixed immerse the bottle in a basin of 
lot water, heated to V9KP or 140° Fah . After remainini^ from 10 to 
15 minutes, remove the cotton by means of a glass rod into a large 
vessel of water j stir briskly, change the water repeatedly until it 
las no perceptible taste ; then wring it in a cloth, pull the flocks 
tpart, and hang it up to dry. —Hennah . 

No.8.— ^.Upon 100 grs. of clear carded cotton placed in a larj^^e 
!}asin, pour |3 of nit. acid (strongest commercial) mixed with 
i 3 of sulph. acid : knead well with glass rods for 5 minutes, then 
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wash the cotton with water as long as any trace of acid remains, 
th?n wring it in a towel, and hang up to dry before the &K.-Dr 
Diamond. 

No. Gun cotton, grs.M; methylated spirit, Jij.; m 

phuric sether, Jv.— Prouf , 

Collodion. 
Positive. 

No. l.—^. Rectified aether, sp. gr. '750, Siss. Put this into: 
two ounce stoppered bottle, add 10 grs. ot pyrozyline, and SRiutj 
frequently. If the pyroxyline is good, it will dissolve in a fe^ 
minutes. To /oc/j«<;: -&. Iodine, grs.iv.; alcohol, 3j< Dissolve 
and label " Solution qf Iodine.** Now take iodide of potasnamj 
gn. xij. ; Sol. qf iodine, 4 drops; alcohol. Add the iodide M 
the alcohol, and shake frequently until aissolved, then add tfa< 



one and a half ounce of collodion.— JBTome. 

No. a.-R. Purified aether, sp. gr. -720, 5 f. 5. Alcohol, »p. W 
•825, 8 5. Pyroxyline. 2 to 4 grs., or for Negative Collodioo,4M 
6 grs. jPure iodide of ammonium, 2 grs. ' 

No. S.— jpL. Rectified aether, sp. gr. *750, 8 3. Alcohol, sp.pj 
•836, 2 3. Pyroxyline, 8 to 14 grs., or for Negative Collodioa 
15 to 22 grs. To Iodise ;-R. Alcohol, sp. gr. -836. Jj. Iodide fll 
potassium, grs, xiv.—Harawich, 

Negative, 

No. 1.—^. 50 grs, of soluble cotton to 1 ft of sether (ec 
rectified, not washed), 60 grs. for negatives. Shake and let it & 
solve ; should it not do so easiSy, add a little sp. wine reet.,1' 
not exceeding -jV part. Now let it stand for a few days to setl 
and decant off the clear liquid. To Iodise:—^. Mix iodide^ 
potassium. Jss. Bromide of potassium, ^s. s. v., r., Ipint. U 
it stand a few days, shaking it frequent^, and when dissolva 
or nearly so, call it " Stock Iodising Solution.** To 3IJ. of ed 
lodion add 3iij . of the stock solution ; le| it rest for two days, an 
it will be fit for use.— Dr. Diamond. 

No. 2.— R. A mixture is to be made of 5 measures of waslx 
aether, and 2 of alcohol, sp. gr. *882, and to each measured ouiM 
of the mixture from S to 6 grs. of prepared cotton or paper fl 
to be added, shaking the whole together at intervals until a soil 
tion is obtained, which, if the cotton is good, will be very qnicfl 
effected. To Iodise Alcohol, sp. %r. -882, Jl. Iodide 1 
ammonium, grs. xxx. To iodise the Cofiodion, add in the p« 
portion of one drachm to seven of plain C!ollodion.— ff^niMiA. 

No. 8.-9,. iEther, sp. gr. -759, Jvi. Alcohol, sp. gr. -848, 5^ 
Gun cotton, grs. iv. Iodide of cadmium, grs. iv. jftromidei 
cadmium, gr. M.^Taupenot. 

«• V —Methylated sulphuric aether, Sv. Methylated aloob^ 
|nj. Gun cotton, grs. 82. lodixe each os.vrith 4 of iodide « 
ammonium. 

' — ^M;71i?«n«» o"n narrow high bottie fiwrtko" 

^^ws» to aUow all sediment to fitU to the bottom. 
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NiT«ATB Baths. 
No. 1.— Into a 20 oz. stoppered bottle put nit. of sUver, . Dis- 
ied water, |i^. Dissolve. Iodide of potassium, grs. iv. Dis- 
lled water, 3j. Dissolve. 

Mix these two solutions. The precipitate (iodideof silver) thus 
"ned is, by shaking, entirely dissolved. Now add 14 oz. of 
stilled water, when the excess of iodideof silver ia again thrown 
)wn. but in such a finely divided state as to render the satura- 
m of the bath with iodide of silver perfect. After half an hour, 
d alcohol, 3iJ. ; sulphuric aether, JJ ., and then filter. By the 
Iditron of 15 drops of acetate of soda to the bath, much greater 
tensity in the negative is obtained.-2%ofno«. 
No. 3.-Nitrate of silver in crystals, 3ij . DistiUed water, 3xiJ , 
issoheandmter.-Home. • 

Deteloping Mixtures. 

For Positives. 

No. l.—R. Protosulphate of iron, llOgrs. Nitrate of potash, 
igrs. Distilled water, 3vj. Glacial acetic acid, 3ii. Mix and 
ter. 

No. 2.— Sulphate of iron recrystallised. 12 to 20 grs. Glacial 

eticacid, n\xx. Alcohol, n\x. Water, 3j. 

No. 8.— Pyrogallic acid, gr. ij. Nitric acid, 1 drop. Water, Ij. 

NO. 4.— Solution of protonitrate of iron, Jj. Alcohol, Jxx.- 

ardwich. 

For Negatives. 

^**-iT:Kr5*^^^*=*^^'*»?f.V"j- Acetic acid, 588. Formicacid, 
». Distilled water, 3j. Filter.— Hockin. 
Ho. 2.— Pyrogallic acid, grs. iv. Sp. of wine, 5j. Acetic acid, 
., «.r, what is quite as good, cheaper, and more convenient, 
ric acid, grs. iif. Water, Jiv. In travelling, it will be found 
Qvenient to weigh out a few (4 grains) packets of pyrogallic 
id, which will keep good in a pocket-book for weeks, and are 
ncfn ready for use. —Panting. 

"*o.S. —Pyrogallic acid, gr. i. Acetic acid glacial, "mx. to xx.* 
lohol. n\x. Distilled water. Jj. In place of distilled water 
re rain water may be used. The quantity of acetic acid 
[uired will vary with the strength of the acid and the tempera- 
te of the atmosphere. An excess enables the manipulator to 
irerthe plate more easily before the action begins; but when 
! picture is taken in a dull light, it is apt to give a bluish, inky 
e to the image. In cold weather use less acid and more free 
rate of silver in the dtyelopet.—Hardwich. 

Fixing Mixtures. 
Jo. 1.— Cyanide of potassium, 2 to 12 to 20 grains. Water, 3j. 
Jo.2.— Hyposulphate of soda.Sss. Water, Jj. 

In all cases where Glacial acetic acid is recommended, pure 
tilled vinegar may be substituted. Beaufoy's commercial 
tic acid is a good form; 3j. being considered equivalent to 
)ut nvxz. of Glacial acetic acid. 
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Vaknishbs. 

For Positives, 

No.l.—R. Chloroform, 5v. Gum copal, ^j. Melt the gum on 
a table-fork before a strong fire, and let it drop into a pan <^ hot 
water. Take the gum-drops, dry them and beat them into pow- 
der; then mix it with the chloroform and in a welUfitted stop* 
pered bottle. Macerate for 14 days.— ^i/^s. 

No. 2.—^. Spirits of wine or mineral naphtha, Jv. Gum 
Amina, 3J. 

No. 8.--^. Spirits of wine or mineral naphtha, Jr. Oam Am- 
ber, ^. 

No. 4.— R. Spirits of wine or mineral naphtha, Jv. Onm 
Elemi.Jj. 

N o . 5 .—Gum dammer, 5vi. Mineral naphtha, 3iiJ . Dissdve.- 
Rogers. 

No. 6.— Ten parts of gum Benzoin in 100 parts of alcohol. Sp. 
gr. '817. Heat the plate before applying it.— Gaillard, 
Black Varnish. 

No. l.—9>* ^^ineral naphtha, 3xx. Asphaltum, Thisnr- 
nish can be used with or without heat, and dries quickly.— WTf/b. 

No. 2.— 9» Brunswick black, ^^iij* Prussian blue, ground is 
oil, 3j. Lamp-black, ad lib. Rub first with a little turpentise, 
then add the Prussian blue, and then the lamp-black.— CoafAvf'' 

No. 8.— Add to 4 fluid ounces of the ordinary naphtha vuim 
(asphaltum dissolved in naphtha), 6 drachms'of Canada balsam 
at theordinary temperature.— Draper. 

For Cleaning Collodion Plates. . 

Sp. of wine and liq. ammon. equal parts; add prepared duB 
sufficient to make it of the thickness of cream ; put a dr^ oi 
two on the plate, and rub it with a plerlget of cotton, leave ti 
drv, and then rub it off, first with a cloth, then a leather, tv 
lastly a silk handkerchief. Or, 

Cyanide of potassiimi, Xii. Tripoli, 5ii. Water, lii. Disaolv 
the cyanide in the water; add the tripoli, and shake «e 
together.— .florn*. 

For Sensitising Collodion. 
No. 1.— Chloroform may be added in the proportion of 3 
to 80 minims to each ounce of collodion. This is said to is 
crease the rapidity of the collodion at least one-half, but, cxcepti 
the case of having a collodion which gives hard and intense xkfi. 
tivcs, the above proportion may be found too great, from lOtoi 
being sufficient : the larger dose lowering the intensitv so n 
that the resulting proofs are wanting in vigour and brilliancy. 

For Restoring the Colour of old Collodion. 
No. 1.— One grain of pure cyanide of potai^sium added to'^S"* 
of old collodion will entirely decolorise it. It must thO 
iodised as usual. 

For Traniiferring Positive Collodion Pictures to 
Two- thirds solution of gum arable, one-third honey. Aa^^ 
wi* paper, and press any superfluous UqSd««*< 

*o5tei?o»» P'«^»<^«» to drying, and it is easily deti^ 

Digitized by Google 



PHOTOGRAPHT. 223 

Formula for Prikting. 

Positive Proof 8.— Salting Plain Paper. 

No. 1.— R. Common salt, grs. yj. Distilled water, J}. Place 
'O a deep dish from 20 to 40 omices, according to the number of 
sheets to be salted ; plunge a sheet of the marked paper into the 
solution, and »gain sheet after sheet one upon the other until 
6 or 8 are immersed ; then turn the whole over, and commence 
vith the bottom one and pin up to drv. 

No. 2.-:^. Muriate of ammonia, dj. Water, ^iv. Dissolve. 
Pin the paper on a board and wash the paper over ; hanging up 
io dry. Or, if by immersion^ 

No.8.— R. Muriate of ammonia, 9j. Water, Jx.—Hoto. 

No. 4.— Chloride of ammonium or sodium, 160 grs. Purified 
j;elatine, 20grs. Iceland moss, 60 grs. Water, 20 3. PourboiU 
iQi; water on the moss and gelatine, and stir until the latter is 
fl'SAolved ; then cover the vessel and set aside until cold ; add the 
(alt and strain. Or, 

No. 5.—^. Chlorideof ammonium, SOOgrs. Citric acid, grs. 100. 
Aicarhonate of soda, 100 grs. Gelatine, 20 grs. Water, 20 3.— 
Bardioich. 

No. 6.— Chloride of zinc, grs. X. Distill, water, Jj. The paper 
to be immersed in this for one hour, and when dry to be excited 
with 80 grs. solution of ammonia nitrate solution. The most 
ktetttiful black tones are obtained in this way.— Barne«. 
Ammonio Nitrate Paper, 
N0.7.— 9^. Chloride of ammonium, 100 grs. Citric acid, 100 grs. 
Besquicarbonate of soda, 100 grs. Gelatine. 20 grs. Water, 20 3 . 
Dissolve thegelatine by the aid of heat ; add the other ingredients 
knd filter. This solution will not keep longer than two or three 
keeks without becoming Ttxo\j\A.y.—Hardwich. 

No 8.-Ammon.chlorid,3ij. Sod.chlorid,31. Bar. chlorid, 3j 
Iq. distillat. vj. Soak the paper; dry; and excite with the am- 
jponio nitrate solution in the usual way.— Terr ej/. 
Solution to be brushed over, 
N0.9.— 19^. Istsolution. Hydrochlorate of ammonia, grs.v. Dis- 
illed water, OJ. Iodide of potassium, i gr. This solution may 
e applied at any time, no harm resulting from the paper being 
2cd solution. A 50-gr. solution of ammonio nitrate of silver. 
Bfode of making the Ammonio Nitrate Solution of Silver. 
No. 10.— R. Dissolve 50 grs. of nitrate of silver in about three- 
larters of an oz. of distilled water; and when quite dissolved 
.-Jd, drop by drop, a solution of ammonia. This will at first cause 
it to become turbid ; but by cautiously continuing the addition 
It will again become clear. No more ammonia than is Just suffl- 
Blent to redissolve the precipitate should be added; and to be 

Kain certain that no excess is present, a few drops of a fresh 
gr. solution of nit. of silver are to be added to render it again 
rery alightly turbid. The whole should then be poured into a 
(lass measure, and water added to make up a measured ounce 
—-Mennah, 

No. II.— ipL. Another good formulafor use with the brush is the 
oUowing:— 1st solution. Chlorideof ammonium, gr. viij. Iodide 
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Of potauium, gr. is. Distilled water, 3J' —Snd solution. Nit. of 
silver, 80 gn. Distilled water, Jj. 

No. 12.— 5»' For floating, it is necessarr to have a larger propor- 
tion of chloride than for brushing. The following answers well :- 
1st solution. Chloride of ammonium, grs. xx. Iodide of puta<- 
aium, gr.ss. Distilled water, 3j.— 2nd solution. Nit. of silver, 
gr. 90. DistiUcd water, Jj. 

Toning Bath. 

No. 1.— 5L. Hyposulph. of soda, Jijss. Chloride of gold, grs. vi. 
Common salt, Jij. Nitrate of silver, Jij. Water, 1 pint. DissolTC 
the nit. of silver m 2 3 of distilled water; then add the salt; stir, 
and allow the precipitate to subside; pour off the clear fluid ana 
fill up again with water. Do this three times ; then add to the 
precipitate 18 3 of water, and the hypo, of soda ; stir. Lastly, 
add the chloride of gold, previously dissolved in the remaining 
S ots. of water.— Home. 

No. 2.-9,. 1 or. of hypos, of soda. Water, 3 8. Put the solution 
into a glass flask, and add a good quantity of the waste strips of 
excited albumenized paper; boil for one hour; set aside to cool; 
strain ; and add chloride of gold in the proportion of 1 gr. to 
the ot.—Hoto. 

No. 8.— Chloride of gold, grs. iv. Nit. of silver, 16 grs. Uj- 
posulph. of soda, "iiy. Water, "^vii]. Dissolve the soda in 4 oi. 
of the water— the chloride of gold inS oz., and the nit. of silver in 
the remaining oz. ; then pour the diluted chloride by degrees info 
the hyposulphate, stirring with a glass rod, and afterwards the 
nitrate of silver in the same way. In place of nit. of silver, 
chloride o/ silver may be used. — Hardwich. 

No.4. 1. Saturated solution of hyposulphate of soda.- 
2. Add to it an equalquantity of water ; then add to every pint 
of the mixture 6 gr. of chloride of gold— the older the hypo, the 
better, and to be replenished as it wastes.— Tkwaites. 

Alkaline Printing. 
Albumenized Paper. 
Bath.—fKi to 90 grs. nitrate of silver. 8 drops of acetic arid. 
Float paper firom 1^ to 8 minutes, according to thickness of pi4>er 
and strength of bath. 

Toning B*Uh.—\ gr. of cl. gold ; 80 gr. of acetate of soda ; and 
5 oz. of water. Ready foruse in 24 hours. 

Fixing B'ath.—\ oz. of hyposulphate of soda to 6 oa, of water. 
Keep in bath fW>m 10 to 20 minutes. 
Developing Solution for iVegraf iec«.—Protosulphatc of iron. 

Jiv. Glacial acetic acid, 5iv. Water, 16 oz. Alcohol. 1 w. 
ntensi^ before fixing with pyrogallic acid, 80 grs. Acetic add, 
nice. Water, n\xvi. 

Miscellaneous. 
Decolorizing Nitrate Solution. — For decolorizing a solution 
nitrate of silver, add ten grains of kaolin, finely powdered, to 
each 3 of nitrate solution (60 grs. to the ounce) ; when a kind of 
effervescence takes place, allow to subside, and u dark precipltste 
IS thrown down, leaving the solution perfectly clear, which is to 
»^e poured off as required; but to be retumea to the bottl* with 

Digitized by Google 



PHOTOGRAPHY. 



225 



the precipitate. The kaolin is to be procured at a small cost at 
Jackson and Townsend's, Bishopsgate Street Within. 

Mode of Testing the Permanence of Positive Proofs.— Ji 
dilute solution of permanganate of potash, prepared by dis- 
solving from } a grain to 2 grs. of the salt, according to its purity, 
in one gallon of distilled water, affords a convenient mode of 
testing po.<itives, as regards their power of resisting oxidation ; 
and, to an experienced eye, it will prove the presence or absence 
of hypo, of soda, the smallest trace of which is sufficient to 
remove the pink colour of the permanganate.— HareftcncA. 

For removing Nitrate of Silver Stains. —These, if recent, may 
be removed by first washing them over with a saturated solution 
of iodide of potassium, an i then with nitric acid diluted, so as 
not to stain the hands yellow; i.e., with twice its quantity of 
water. The iodide does not itself immediately remove the stains ; 
but upon applying the nitric acid they soon disappear. Or, a 
strons solution of cyanide of potassium. 

Order cf Sensibility of the different Iodides employed in sen- 
sitiving collodion.— Iodide of cadmium, ammonium, sine, potas 
sium ; and of the bromides of cadmium, zinc, and ammonium. 

Order of Colours assumed by exposing Positive Paper to the 
iSwn.— Blue, very pale ; blue, pale ; blue purple, dark ; blue pur- 
ple, darker ; blue purple, black ; black ; black gray, metallic ; olive. 

Mounting Positives.— We have always been in the habit of em- 
ploying gum arable, but only at the edges, and have never had 
any reason to complain of it. A solution of starch is preferable, 
if the entire back of the positive is required to be cemented to the 
mount. Flour paste is decidedly to be avoided. A series of 
pieces of pasteboard, from the centre of which have been accu- 
rately cut various-sized squares, rounds, ovals, and domed 
oblongs, will be found very useful in cutting the positives pre- 
vious to mounting them, saving much trouble in ruling, etc., 
nothing more being required than to place the cardboard on the 
proof and run the pencil round the inner margin of the part that 
18 cut out. This plan we would recommend. A solution of equal 
parts of gum and gelatine made of the reqiiired thickness, into 
which a small piece of camphor should be placed and allowed to 
rentutin in the vessel, forms a very good cement. 

It may he convenient to give here the weights and measures 
employed by photographers. 

Weights and Measures. 
5ij, two drachms equal to 120 grs (3ij, two scruples equal to 40 grs . 
Hi, one drachm „ 60 grs. pj, one scruple „ 20 grs. 
5ss, half a drachm „ 30 grs.ldss, half a scruple „ 10 grs. 

The grains are indicated by dots or numbers on each. Where 
an o%. or any proportion of an oz. by weight is ^iven, it generally 
refers to the oz. avoirdupois, and not apothecaries'. The number 
of fn^tns of which the avoirdupois is composed is 487i grs. One 
minim or measured drop is about equal to two drops from a 
glass rod or bottle. The mark 3 sienifies ounce, of which 20 go 
to the pint; 5 means drachm, of which 8 go to the ounce; n^, 
minim, of which 60 make up the drachm; O means pint and 



conK'i gallon. 
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PHRENOLOGY.* 



Thb following ia m repreaentatioii of m east of the human head 
in four points of Tiew— front, side, baek, and top— with the so- 
called organs mariced by numbers ; and a table of the names of 
the organs into which it has pleased phrenologists to divide the 
human cranium synopticallj given 
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Dr. Gtall observed that a head not measuring more in ahon- 
Bontal circumftrence than fourteen inches was always idiotic. A 
large head may be idiotic fh)m cerebral disease, but a small head 
from defect of site alone is always idiotic. 



List of Osoaks as abrangbo bt Spubzhbim and Qall. 

I. Pbopbnsitibs: 1. Amativeness (or Physical Lore). 2. 
Philoprqgenitiveneas (or love of offspring ; when the organ is 
small, children excite little interest, and the reverse). In- 
habitUieneu, giving to animals the propensity to dwell in par- 
ticular r^<ms of the earth ; as goats on mountains, and man in 
his native land. 4. AdJiesiveneas, the propensity to live in 
society, and attachment to obiects. 6. CombativenetSt the pro- 
pensity to fight. 6. DestructtvetutBSi propmisity to kill, to break 
and destroy manimate objects. 7. Secrettvenestt the propensity 
to conceal. 8. AcquitiUvenen, the propensity to acquire, and 
when not too large, and active and ill-directed, occasions theftt 
9. CofMtrtictletffMWfthe propensity to bund. 

II. Organs of Sbntimbnt : 10. Self-esteem, the propensity 
to be pleased with one's self. 11. Love qf Approbation, pro- 
ducing emulation: if directed to obiects of importance, ^mM« 
tion ; if to trifles. Vanity. 12. Cauttoumesa f iflarge and active, 
producing doubt, difficmties, and irresolution. 18. Benevolence, 
producing ' ' goodness of heart in animals, docility. 14. Fene- 
ration, a disposition to piety and adoration. 15. Firmness, 
gtvhig decisiveness of character, and perseverance. 16. Con- 
scientiousness, producing the sentiment of Justice. 17. Hope, 
in religion giving Mth. 18. Wonder. 19. Ideality, largely deve- 
lopedin great poets and orators. 20. Wit, 21. Imitation, giving 
the power of mimicry. 

III. IntbllbctualObgans: i. Perceptive. 9H,lndividu- 
ulity, the fiwulty of observing and beconung acquainted with 
facta—Inquisitiveness. 28. Form. 24. Size. 25. Weight. 26. 
Colouring. 27. Locality, producing desire to travel. 9u, Num- 
ber, the talent of computation. 29. Order, producing the talent 
et arrangement and classification. 80. Eventuality, 81. Tune, 
the faculty of music. 82. Time, the talent of recollecting dates. 
88. Language : verbal memory depends on this. ii. R^ctive. 

84. Compar<«on— power of illustrating subjects by comparison. 

85. Causality t givmg the power of reasoning. 
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PHYSIOLOGY (HUMAN). 

PHTSioLOGTresoIves itself into a study, 1st, of the changeswhich 
mAtter undergoes in its passage through living systems (Animal 
Chemistry); and 2nd, of its forms and actions while constituting 
part of those systems (Structural Anatomy and Vital Dynamics). 
Chemical Compositsok or the Human Body. 
Out of about <iO dementary substances, 17 are found in the 
body : 14 constantly, and 8 (those last in the following list) occa- 
sionsUy. Of the former, 4 are fundamentally essential : vis., 
Oxygen, Hydrogen, Carbon, Nitrogen. The others are inddental, 
or distinctive of special forms of ammal substance ; vis., Sulphur, 
Phosphorus, Silicon, Chlorine, Fluorine, Potassium, Sodium, 
Calcium, Magnesium, Iron, Manganesium, Aluminium, Copper. 

Principal Organic Compounds (in Human Body), and their 
Chemical Composition. 

I. AZOTIKXD CoMPOUNDf. 

a. Gelatinous: 

1. Gelatine (Glutine),(Ci« Hi, N« Oi*. 

2. Chondrine, C^e Hi. Ng Of + S. 
0. Albuminous: 

{The formula for these two substances, which 
are chemically indistinguishable, is unfixed. 
Their composition is C. 53-4 ; H. 7-1 ; N . 15*6 ; 
0.23*8: P. 0-3; S.TS. (Mulder.) 
8. Caseine—composition same as albumen, minus the phos- 
phorus. 

Other important azoticed substances are— 

Keratine or homy matter (in hair and nails) : 

Globuline, Hnmatosine, and Hnmaphoein (in blood-discs) ; 

Pepsin (in gastric Juice) ; 

Ptyallne (in saliva), 

Phymatine (in pancreatic flnidl; 
and the following secondary compounds or products of ex- 
cretion:— 

Creatine (in flesh). 

Creatinine a 
S^iSa.Vf'fb.O. f(tanrine). 

Hippuricacid, Ci8 H« Ni 0* J 
Taurine, C« H, NSa Oe 1 /:„ kh-n 

BiliphcBin— the colouring principle / (i»o»e). 

II. NON-AZOTIZBD COMPOUNDS. 

Glycerine, C« H, Ob + HO. 
Fats, or salts of Glycerine : 
Mw-garine (bimargarate of Glycerine),") 

0&e|li.&l.,fGlycerlne). | '""SSS Wt?"* 
St«uln«(b'ist«urate of Glycerine;, Ci*. g»^^g<f^». 



HUMAN PHTSIOLOOT. 229 

Non-saponiflable fata : 

Cholesterine (in bile, Imdn, and apioal cord), Cs • Ha s O. 

Seroline (in blood). 

Cerebrine (in brain). 
Animal sugars : 

Sugar of milk, Ct« Hjo Oio + « HO. 

Glucose (nape or diabetic sugar), Ci» Hjt Oi« + 2HO, 

Inosimte (in muscle) ? 
Organic acids : 

Lactic acid (in gastric Juice, cbyle, blood, and flesh). 
C« H, O + HO. 

Butyric acid. Oxalic acid. Acetic acid. 

Cholicacid(inbile),C«s H,, 0» + HO. 

Alimsntart Puinciplxs. 

The same elementary substances must necessarily exist in the 
food of man as are found in his structure ; but to subserve the 
purposes of nutrition these must be presented in the form of 
organic compounds. This necessary previoiu elaboration of in- 
organic elements is effected by the vegetable kingdom, from 
which, directly or indirectly {i.e. , through the medium of ammals), 
man is supplied with food. Ahmentfur principles are divisible 
into the non-axotised andazotized. i. The non-azotizkd group 
are derived from vegetable tissues^ and from vegetable and animal 
prodttctBf the absence of nitrogen, and a large proportion of car* 
Don and hydrogen present in them, being their chief chemical 
Aaracteristics. They have been denominated calorifiant princi- 
ples. They are subdivided into (a) aaccharine substances ; vis., 
sugar, Kum. starch, pectinCjAc. : (6) oleaginous; viz., the veee- 
table oils, fat, aleohoL iL The azotizbd alimentary principles 
are afforded bv animal titsues, and certain animal and vegetable 
products; and, being all more or less clos^y allied to the compo- 
sition of the body, they have been specially distinguished as 
nutritive. These are all aZfrumtnoiM substances; viz., albiunen 
(in meat, milk. eggs, ftc.), abrine (in meat), caseine (in milk, &e.), 
gluten (vegeuble flbrine—in wheat, flour, and various v^etable 
Judces). legamine (vegetable caseine— chiefly in the leguminosse). 
FhysioIoKy as well as experience shows that the diet best suited 
for man includes both azotized and non-azotized principles. 

Besides these two leading groups, there are a few inorganie 
elements necessary to the composition of the body, and generally 
found in union with the compound aliments which contain the 
above-mentioned alimentary principles : lime, especially 

in combination with phosphoric acid, which is found in a variety 
of forms of food, and is an important auxiliary to the nutritive 

Sualities of wheat flour; iron, contained in yolk of egg, milk, 
esh,and some vegetable foods; chloride of sodium ; and potass 
And soda salts, which exist in various vegetable aliments. 

Caloriflant" food differs from "nutritive" only in degree, 
ftom physiological point of view, though the chemical distinc- 
tion is abwlttte. All the groups are heat'producers during tiieir 
vital combustion ; all are nutritive in as far aa they are laid down 
la Ttrioiu titiues of the body. 
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ATwage weight of diy food requiied by ictive adult, SO to 86 o«. 

daily. 

Cow'a MILK contista of water, 860; solid conatituenU, 140; 
the latter beinf , Imtter, 40, caaeine,66, sugar and extractives, 88, 
flxedsattaTTT^ » 

Thb Blood. 

The quantity circnlatiiiK is not qnite certainly ascertainable, but 
may be generally estimated to maintain to the w^ht of the whole 
body the proportion of about 1 : 8, and is therefore usually 
greater in men than in women. Spec. grav. 1060—1059, and a<»ne- 
what greater in men than in women. Temp. 100° Fahr. Reaction 
slighuy alkaline. Essentially composed of (a) cells, red and white 
(blood diacM and corputclesu and (b) a fluid in which they swim 
(liquor tanguinis^Uuma), Blood cottgukUet when removed 
ftom its containing blood-vessels, in consequence of changes 
taking place in the condition of one of its constttumts (JIbrhte), 
which, whilst circulating in the body, is held in solution by 
ammonia, 1 part of ammonia being sufficient to keep fluid 10,060 
parts of blood containing 90 parts of flbrine. On the esei^te of 
this volatile solvent the flbrine solidiflee, and, entangling the 
cells before they have time to subside, forms a mass— clot" 
(crtior},— which, at first gelatinous, becomes gradually firmer at 
the molecules of flbrine approach ea<^ other and sqoeese out the 
fluid J the flbrine and cells then form the clot, whilst the sepa- 
rated fluid («erwm) contains another <nrgaaic substance (aibumen) , 
with several im^rganic salts. When coagulation is slow, the red 
eorpusclee, being heavier than the other constituents, sink atflrst, 
and leave the upper layer of flbrine to coagulate without them, 
which thus presents a pale opaline colour, known as the bnfff 
eoat." The flbrine, in solldi(sring, contracts ; and as it does this 
most where flreed Arom the other constituents, the hv^ coat may 
contract more than the rest of the ok>t, which thus becomes 
** cupped" on the surface. 

The blood corputeles are (a) red and (&) white, (a) The red 
eorpu*ele§t nresmt in all vertebrata, are in man cireular flat- 
tened cells, but subject to some variety of form firom oidosmodic 
action and other causes, about l-8400th of an inch in diameiev , 
composed of a delicate membranous wall, the contents of whick 
are impregnated with hcematine or colouring matter. Th^ 
quanti^, in the moist state, is estimated by Lehmaan at abo«t 
§13 in 1000 pMts of blood; when dry, about 180; being fewer 
in women than in men. The kwmatine constitutea abo utAt h of 
the whole mass of dried corpuscles, and into the eompoattfon of 
this iron asters, in the proportion of about (I) The white 
corpuscle* are identical with those of lymph, and are only about 
two per eent. of the whole. They are cells, neariy apberieal, 
tubercttlated, about ^i^th of an inch in diameter, and con- 
taining granular nuclear masses. 

The MTwm is alkaline, slightly viscid, spec. grav. 1088^1680, 
and consists of eight per cent, of albumen, the remalBdcr belnc 
& >oiution of saline and other matters ia water. 

Digitized by Google 



232 HUMAN PHT310LOOT. 

CoMposiTioif OF Fluids concbrnbd in, and Pkincipai. 
Changes taking placb in, Digkstion. 

Saliva. Spec. gray. 1002— 1006; reaction alkaline, especially 
during eating ; sometimes faintly acid in etapty state of stomach. 
Contains potass, soda, and lime in combination with a peculiar 
organic substance (ptyaline), extractive matter, £uh>ho-cyanide 
of potassium, (caproate ?} of potass, chlorides of sodium and po- 
tassium, very minute quantity of phosphates and of alkaline 
sulphates, epithelium, and mucus corpuscles. The proportion 
of solid constituents is only about 8 parts in 1000. Having tiie 
power of converting starch into dextrine at a certain tempe> 
rature, it is supposed to be of especial service in the digestion 
of amylaceous substanoest, . 

Gastric Juice. Reaction acid. Its essential add is now pretty 
conclusively established to be the lactic, in the proportion of 
0*096 to 0*182 per cent. ; while ^ee hydrochloric acid, for some 
time received on the authority of Prout and others, does not 
appear to exist in it. (R. D. Thomson, Blondlot, Bernard, 
I^nmann.)— Acetic and butyric acids are occasionally found in 
it. The other constituents are chlorides of sodium, calcium, 
and magnesium, traces of protochloride of iron and pho^hate 
of lime, pepsin, and small quanti^ of osmasome. The per- 
centage of solid constituents is 1*05 to 1*48. 

Bile. Spec. grav. 1032—1040. Solid constituenU about 14 per 
cent., of which organic constituents average about 87 per cent. 
The most essential of these are, 1st. biliary matter, a resinoid 
compound (in which cholic acid is combined with glycine, taurine, 
and soda, as taurocholate and glycocholate of soda), and 3nd,a 
colouring principle, biliphoein. The other constituents of bile 
are cholesterine, fats, mucus, and epithelium cells— fattv acidsla 
combination with alkalies— carbonate of soda, chloride of sodium, 
phosphates of soda, lime, and magnesia, with very minute quan- 
tities of iron and manganese. The ultimate elementary compo- 
sition of biliary matter is, CreHasOaaNi + S. 

The offices of the bile are partly to purify the blood, by eliiiii- 
nating superfluous hydrogen and carbon, partly to assist in 
chymmcation ; and, as the larger proportion of it is not directly 
evacuated, but absorbed, there is little doubt that it serves Eome 
further important end, perhaps by economizing asote. 

Pancreatic Fluid. Spec. gray. 1008-9. Reaction alkaline. 
Solid constituents less than 2 per cent. : the chief of these are 
phymatine, a caaeine-like substance analogous to ptyaline, in 
combination with alkali, carbonate and phosphate of lime and 
magnesia, chloride of sodium, and alkaline phosphates and sul- 
phates. Its uses'are most probably to facilitate the digesti<Mi of 
starch and fatty matters. 

The changes undergone bp the food in digestion, as far as they 
are ascertained, are as follows : 1st. albumen is dissolved and 
somewhat changed in its nature; 3nd, coa^lated caseine is par- 
tially converted into albumen ; 8rd, fibrine is rapidly dissolved and 
partially converted into albumen ; 4th, gluten loses its property of 
gelatinizing; 5th, sugar of milk is converted into lactic add; 6th, 
starch is partially converted into sugar. 

Albuminous compounds, generally, such as white and yolk of 
sgg, meat, milk, &c., as approaching most neazly the composUioB 
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Of chyle, require the least modification by the digestive process. 
Some substances are entirely indigestible, as woody fibre, huslis 
of fruit, hair, horn, &c. 

Absorption. 

The nutritive fluid resulting from the digestive process {chyle) 
is absorbed by the lacteal vessels^, which commence in the villi 
of the intestinal mucous membrane, and, uniting into minute 
trunlcs, gradually converge, and ultimately discharge their con- 
tents into the stream of blood as it is returning Arom the body and 
juat^about to re-enter the heart. In the course of their passage 
they are joined by another class of absorbent vessels, the lymph' 
aticSf which originate in most, if not in all parts of the body, 
and whose contents (lymph} are nearly identical with chyle, 
being probably derived from the exudation everywhere effused 
from the blood-vessels for the nutrition of the tissues, and perhaps 
also in part Arom degenerated portions of these tissues themselves, 
which are yet capable of being reorganized. Both sets of vessels 
pass in thetr course through glands, which are called, respectively, 
mesenteric and lymphatic glands, and which consist essentially 
of plexuses of the absorbent vessels, upon the walls of which 
capillary blood-vessels are distributed. The lymph and chyle 
appear to undergo some additional elaboration firom being thus 
brought into relation with the blood, and approximate more 
nearly to the character of rudimental blood, having cells or cor- 
puscles developed in them. Those portions of the body which 
are wholly unfit to be reapplied to the nutrition of the structures, 
as well as all foreign matters, are absorbed by the veins, and thus, 
re-entering the current of the circulating blood, are conveyed to 
the various organs whose function is to eliminate waste or su- 
perfluous matter, and are got rid of. by means of the liver, Idd- 
neys, lungs, skin, &c., in the form or bile, urine, carbonic acid, 
perspiration, &c. 

Analysis of human chyle and lymph, mixed, (Dr. Rees.) 
Water, 90*48 ; albumen and fibrine, 7*06 : extractive matters, 1*08 ; 
fatly matter, 0*92 ; saline matter, 0*44, m 100 parts. 

Exhalation. 

Valentin found the whole quantity lost bv exhalation from 
the cutaneous and respiratory surfaces of a healthy man who con- 
sumed daUy 40,000 grains of food and drink, to be 19,000 grains, 
or 3^ lbs. Subtracting from this, for the pulmonary exhalation, 
5000 grains, and for the excess or the weight of the exhaled car- 
bonic acid over that of the equal volume of the inspired oxygen, 
2356 grains, the remainder, 11,744 grains, or about 2^ lbs, may 
represent an average amount of cutaneous exhalation in the day. 
UaiNK. 

Its specific grav. varies widely within the limits of health, in 
accordance with the condition and occupation of the body, ex- 
ternal temperature, the length of time since, and the solidor liquid 
character of the last meal. The average range may be stated at 



about 1017 in winter and 1025 in summer. In disease it ranges 
from 1004 (in albuminuria) to 1050 or 1060 (in diabetes). The 
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quantity similarly varies, but may be stated as, on an average, 
.Vom 80 OS. in summer to 50 in winter, daily. 1000 parts contain 
on an average about 38 of solid matters i of these the proportions 
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are, am, 14*886; nric add, 468; coloarinc matta, nnioM 



and extnurtive matters. 10*187 ; aalta (vis., solpWes of soda and 
potass, bipbosphates of lime, soda, magnesia and ammonia, chlo- 
rides of sodium and potassium, hippurate of soda, fluate of 
potass, ftc.)> 8*185. Sificic and carbonic acid are probably noraul 
constituents, and occasionally free lactic acid, to which the sod 
reaction of urine has been attributed ; but this is now known to 
be dependent on the acid phorohate of soda. Of these consti- 
tnents «crea, which forms nearly half of the whole solids of tte 
urine, and of which nearly half an ounce may be said to be oral- 
nariljr excreted in 94 hours, is the most important, as being the 
chief means bT which the nitrogen of the effete tissues and n- 
perfluous aionied food is removed fnmi the body. 

ClKCVLATIOM or THB BI.OOD. 

The heart is four-chambered, the cfaambenbeing mnacnlar, and 
separated from each other by ▼alvn. which allow of a cuncBt 
through them in one direction only . Thesechambers are— (lst)fte 
right auricle, which recelTes all the Mood returning to the heart 



from the body generally by the veina. umI transmits it to (Sod) Utc 
right vetUHcle! this, contracting, forces the blood into thepid* 
monary artny, by which it is all conveyed to the lungs for aeranoe ; 
thence it U brought back to (Srd) the iefl emrieie by the pulaoa* 
ary veins, and transmitted to (4th) the ventricle, to paaa 9d 
thence by the aorta, fordlBtributi(m,throughadecreasia[Ksefieia 
braaehea, to eveiy part of the frame. Each auricle and yentildi 
contracts and dilates alternately ; but the two auridea and t wo w i' 
tridesreapectivelT contract at the same time, and the contractieB 
of the left yeirtride occasions the b«itof the heart and the pulasit 
the arteriea. Between the contracti<ms of the two Tentrides 9M 
that of the anridea there is a brief pause in the heart's aettoB, 



and during the space oecupied br a complete set of these actfaM 
(i.e., between onepulseand another) two '* mmnds" ma/ behem 
The **/lr»t aound," dull, and prolonged for about a half of At 



whole interval, accompanies &e contraction of the ventridi; 
the *' eecond mmnd," very brief, and sharper^Ja succeeded bytta 
pauae and the contraction of the auridea. The former ia goae* 
rally attributed chiefly to the act of contraction itaelf ; the aeeaad 
ia demonstrated to be due to the sudden tightening of the valm 
which guard the orifleea of the aorta and pulmonary artery from 
a reflux of blood. 

The /frequency qf the hemrfe action (or the pulae) ia, on il 
average— 

From 180 to 140 in a minute at birth. 

116 to 180 . . during the firat year. 

100 to 115 . . . aecond „ 

00 to 100 . . . „ third „ 
85 to 90 . . . at seven yean of age. 
80 to 85 . . . atpuberty. 
70 to 80 . . . at manhood. 
50 to 65 • • .in advanced age. 
The female adult pulae bdng firom 10 to 14 more than the male it 
puuTwCTiJf?,^^^ P**'*"" quidceninf fl- 

^ Estimating the average contenU of the Tentrlctea at 9 os.» tt^ 
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lultipljrtalg thii hj 75 pulsation*, we shall find ISO os. of blood 
ill pMs through the heart every minute ; and, assumine the whole 
uantity of blood circulating to be 28 lbs., this would all pass 
trough the heart in a little within three minutes. 
The f wee ttf the heart*M stroke is estimated, by the best method 
Tealculating it, at ftvm 4 lbs. S oz. to 4tb8. 6 oz. 
The/orees maintaining the drculationsre'. Ist, the propulsive 
ction of the heart (vi» a tergo) ; 3nd, the contraction and elastic 
iacCion of the coats of the arteries ; 8rd, the activity of the nu- 
itive and secretoir processes attracting olood to the capillaries 
ritafronte); and 4th— in the ease of the returning or venous 
irrent-«eneral muscular contraction (combined with the valves 
I the veins, which prevent reflux) and the tendency to vacuum 
I the chest formed oy its expansion during inspiration. 

Ebbpikation. 

The essence <^ this Amction consists in the exhalation of ear- 
onic acid from the blood brought to the lungs from the system, 
Qd the absorption in its place of an equal volume of oxygen, to 
e taken back to the heart, and thence circulated throughout the 
ody. 

Animal Hkat. 
This is maintained by the chemical and phydcal actions going 
Q during life, and is proportionate to their energy. One great pro- 
SM is the combination of the oxygen, absorbed by the blood in 
ispiration, and carried with it to every part of the body, with 
le hydrogen and carbon of the disintegrated tissues, and of food 
bounding in those elements, — a combination which necessarily 
enerates the same amowU of heat, however slowly, as would be 
rolvsd by ordinary combustion. wh«re the same quantities of 
aoie elements were concerned. Hence, as a general rule, 
oimal temperature is in direct proportion to the activity of tht 
npiratory function. 

The human body has the power of maintaining its own tempe- 
tture through a very widely varying external range. Sir C. 
ilagden and others supported a temperature of 196° to 211° Fahr. 
ir several minutes, and remained for eight minutes in one of 
VPi Chabert, called the "Fire King." entered fKuuently an 
ren of a temperature varying flpom40(P to eoOP. Inthesecases 
lie air must ne dry, so as to allow free evaporation from the 
iirface. If the air oe moist, even IW (as in the vapour baths of 
lero) has been found almost suffocating. 
The power of generating heat, and therefore of resitting cold, 
( feeble in infants and in old persons. 

Thb Nbbyous Ststbm. 
The organs of the nervous system are twofold— c«n^re« and 
erve». The centoes consist of— ttie ganglia^ which are small 
lasses distributed in various spots throughout the body ; the 
oinal cord (medulla »pinali*)y with its encephalic prolonga- 
ion ; the medulla oblongata! and the encephalon. In these two 
ivisions of nervous organs there exist essentially two kinds of 
(ructure, each having a perfectly distinct office: 1st, white or 
brou* matter, of ^ch the nerves are composed exclusively, 
nd which also forms a large part of the centres ; its flinction 
iteniinolal,orcoDdttcttve,oiily{ itsultimatestructure.tubular i 
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a number of tabular fibrils (of diameter Arom tOn|Uth of 
an inch) being bound up in each nerve, but presemng their dit. 
tinctnest throughout their entire course; 2nd. grey or«esteitiai' 
ma^eer. which exists only in the centres. This consists essen. 
tiaUy of nucleated cells, filled with a finely granular mattoN of 
varying form, diameter from to iVttr^ an inch. Trith 
these cells very fine nerve-fibriu are intermingled and connected. 
This is the dynamic element of nervous substance, in whidi all 
nervous force, whether in its higher (intellectual) manifestatiODs, 
or in its physical form, arises, radiates its infiuence, or changes 
its place; moreover it is abundantly supplied with Uood. 
Nerves, on the other hand, merely condwci impressionSt whether 
from the surfaces and organs ofthe body to the centres, or, con- 
versely, Arom the centres to the organs : and the fibrous element 
within the centres themselves convevs impressions between tiieir 
different parts. The direction in which impressions are usnsUy 
conveyed Is definite for given fibrils : some of these being qferent 
(eentripettU); i.e., conveying them Arom without to the coitni 
(sensory and exeito-motor fibres); others being ^erent (eeniri- 
fugal) I i.e. , conveving the impulses generated m the centres oat< 
wards to the muscles (motor fibres). Both afferent and dSefoA 
fibrils are bound up together in the same nerves ; but the? an 
respectively separated, so as to form for each nerve an iIbrbI 
(sensitive) root, and an efferent (motor) one, where nerves M 
compounded join their centres in the spinal cord and brain. 

Nervous matter contains, as its most important solid eooati< 
tuents, albumen, peculiar fl&tty matters, and phosphorus. 

The nervous system is subdivided into different portions, ol 
whose separate offices the following may be considered to expiea 
the most eminent opinioas at present entertained, and, as to bos 
points, ascertained with considerable certainty. 

1. TheOangUonicorSjfmpeUheticSpttemi composed of a dtiil 
of ganglia, connected by nervous cords, which extend tnm tb 
cranium to the pelvis, and Arom which nerves (with ganglia) ai 
distributed to the viscera in the chest, abdomen, and ndvv 
accompanying thearteries also through their whole course. Thei 
have connecuoQs with the cerebro-spinal system, but are dii 
tinguished by a greyer colour and a greater fineness. The oflk 
of this system is apparently to bring the processes of organic li 
(nutrition and secretion, and involuntary motion) under tlkeii 
^uence, to a certain extent, of the mind and the occasional eog^ 
aance of sensation, and to preserve these processes in a stats « 
mutualharmony and relation; the cardiac and semUunargmmsi 
being the true centres ofthe nervous system of organic lixe* 

S. The Cerebrospinal Spstem; consisting of— 
i. The spinal cortf. contained {wIthinUhe canal oftlMVO 
tebrse, and receiving 81 pairs of nerves, each having im ' 
terior Tefferent) and a posterior ( afferent) root. 1 1 is te > 
regarded as a consolidated series of as many indepeaia 
ganslionic centres or segmenU as there are pairs ofumn 
Its Ainctions are, 1st, those of a centre for the re/UmW^ 
men««/ I.e., of those which, independent of, i^dp^ 
unattended with, consciousness or sensation^ wad CSo 
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tBTfiurdfle of wi]l,ax« producible, antomatiettllT, byttiiniili 
acnng on aflSerent nem-flbrils at their peripheral extre- 
mities,— the impressions thus excited being propagated to 
the grey matter oi the cord, and thence reeded fn the form 
of monve impulses, which are conveyed along the efferent 
flbrilsto the muscles. 2nd, Itisacontfwctor, chiefly through 
its grey matter, of impressions received by afferent flbriis 
to the sensorium in the encephalon, where they become 
sensations ; but it is not itself a centre of sensation . Srd, 1 1 
receives from the brain the motorial impulses of the will, 
in such manner as to cause these to act upon the muscles 
employed in the various voluntary movements. (Many 
authors consider that the spinal cord is also to a great 
extent a sensational and volitioBal centre.) 

ii. The Encejfhalon, *• The entire encephalon," says Professor 
Huxley. " is capable of division into three principal parts 
1. The fore-bnun, consisting of the olfactory lobes, the cere- 
bral hemispheres, and parts surrounding the third ventricle; 
8. The mid-brain, the corpora-quadigemina, and the crura- 
cerebri; 8. The hind-bram, the cerebellum, pons Varolii, 
and medulla oblongata. Of these the first andlast are further 
divisible into sennents. The segments of the fore-brain m ay 
be called— 1. Olfactoiy ; 2. Hemispheral ; 8. Thalamary. 
Those of the hind-brain are— 1. Cerebellar: 2. Oblongate. 
The mid-brain does not need further subdivision. The 
olfactory segment in man is extremely small, and has no 
intemaicavity. Each hemisphere is generally divided into 
three lobes, but the boundaries of these are very vague. A 
better division is that of Gratiolet. whose work on the 
' Cerebral Convolutions of Man and the Primates ' is the 
best that has been written on the subject. He divides the 
external surface of the hemisphere into five lobes, which 
are called— 1. Frontal : 2. Parietal : 8. Temporal : 4. Occipital; 
and 5. Central. The last is the ' ishmd of Reh,' placed at 
the bottom of the fissure of Sylvius. The surfiiice of the 
hemispheres is covered with a labyrinth of elevations and 
fissures— 0iyr< and tulci^ as they are technically called. 
Although at first sight looking most confused, careM 
attention will detect order, and they can be without diffi- 
cult arranged and named, as has been done by Gratiolet, 
in the following way :— In the first place there are certain 
ftindamental sulci : of these the most important is the well* 
known fissure of Sylvius. In firont of this, on the 'upper 
and lateral part of the brain, is a deep, well-marked, and 
exceedingly constant transverse sulcus, called the fissure of 
Bolando ; this is bounded both in Aront and behind by two 
la»e convolutions, which run nearly transversely, passing 
■lightly backwards at their upperendj these are theantero- 
parietal and postero-parietal gyri. with the exception ol 
these two, all the gyri of the outer side of the hemisphere 
run more or less in the longitudinal direction. They are 
easily remembered— being three on each lobe, and placed 
in tiers one above the other. On the frontal lobe are the 
infero-frontal, medio-firontal, and the supero-iirontal ; on 
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liie temporal lobe, the an tero-temporal I _ ^_ „ 

and postero- temporal ; on tlie i>ccipital lobe, fhs iatexf 
occipitid, medic-occipital, ami auyier-occipital. Boundiaf 
<the upper extremity of the Sylvian fissure is an arched con- 
volution called the angular g>'TUs; and connecting tlie 
ipostero-parietal, angular, and temporal eyri with the occi- 
Ipital arc a series of small convolutions culed the annectent 
l^yri; thev usually bridRe over a flwnm irtileh occasionallf 
•exists, called the external perpewUeulaviiilGnB. Upon the 
inner surface of the hemisphere, or that which is timied 
towards its fellow, are certain weU*marked and tmportaat 
fissures. Between the upper surfaee of the corpus catknum 
and the marein of the hemisphere is one runnins In tlM 
longitudinal direction, the calloso-marKioal. On we po^ 
terior part is a deep and constant fissure, also longituwDtL 
called the calcarine: and above this, and placed motej 
vertically; the internal perpendicular. Belowthe calcarine^ 
and nmnmg down towards the bottom of the temporal lob«r 
Is the collateral sulcus ; and close to the posterior m — 
of the ventricular aperture is a deep sulcus^ the dx~ 
containing within it a small convolution commonlj 
the * fascia dentata.' The principal gyri on the innMi 
the hemisphere are thecallosal, marginal, uncinate, 
quadrate lobule. Certain of these external mar* * 

very definite relations to internal portions of the 

Each hemisphere has within it a great cavity — the latwil 
ventricle— which has prolongations, or comua, exteo 
in three differentdirections, anterior, middle, andposte 
The whole cavity has ;i remarkahlc relation to the OQ 
striatum, beintf," ris it were, curkul round it ; so that 
botly forms the floor of the middle part of the ventricle, 
the roof of its posterior and outer portion. The corpil 
striatum is an outgrowth from the middle of the base of IM 
hemisphere, and forms the axis around which the whokH 
developed. It is also in close relation externally with tU 
central lobe, anteriorly and below with the substantia pd 
forata antica, and internally with a smooth space b^owtih 
beak of the cor us callosum, which might be called tii 
'substantia Itevis.' In the descending corner of tH 
lateral ventricle is an elevation corresponcUng to til 
dentate sulcus^ called the hippocampus m^or; in the pal 
terior comer is the hippocampus minor, or cidcar m 
corresponding with the calcarine sulcus ; and between tk 

two is placed the emineutia collateralis, or pes i ' ^' 

corresponding to the collateral sulcus. 

TABLB BHOWIIfO THB RlLATIYK PKOPOETIONS OF ] 

▲If o Spinal Coed in the Foue Clabsbs of Ybets 
Brain. 

Pisces (Lamprey) as 100 
Reptilia (Triton) as 100 

Aves (Pigeon) u 100 

MammaUa (Mouse) as 100 
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The haman adult encephalon weieha about 50 os. for the male. 
And 441 for the female, and it reaches its highest deiTd<qHnent 
between 20 and 60 years of ace. In individuals of very eminent 
powers of mind it has reached a considerably higher weight. 
Cuvier's brain weighed 8 lis. 11 oz. 4 dr. 40 gr* It wpears Arom 
die careful and extensive observations of the uUe Prof. Jdo. Reid, 
that a decided diminution in the average weight of the brain is 
noticeable in females about 60 years of age, out among males 
this was not raparent till a later period. The proportion of the 
weight of the brain to that of the body decreases with age, and in 
the most marked degree between the ages of 90 and 80. 

PArefiotopy.— Physiologists have not assented to the hypo- 
thesis that superficial regions, as at present mapped out, are of 
any value, because : -1. The skull's thickness Is so irregular 
that ita surftkce does not represent that <rf the brain ; 9. Of the 
so-called ** organs," several are maiked over ridges of booe, 
within which are large and vor variable air-cavities ; 8. Qnality 
of the nervous substance is or at least as much importance as 
Its qoantity; 4. It is improbable that the brain's action can be 
divided, p^chologically ; 5. Disease oi any part of the brain 
never points deflmtely to the '* organ " there placed. 

TABI.B saowiifo Sm of Ckanial Cayitt in DivrsKBiiT 
Racks, m Cubic Inchbs (abbidqbo fbom Dk. Mobton). 



Largest 
Skull. 




Mean. 



Mean. 
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CKANIOHBTET.* 

A canK>Ty inspection of any conriderable series of hmna 
crania shows that thejr difibr in certain obvious resiaecta— as in 
the proportion of their extreme lengths to their extreme 
breadths, in the width of the face in the region of the cheek- 
bones, in the neater or less obliquity of the alveolar maivins of 
the laws, and in the greater or less projection of the jaws beyond 
the line of the forehead. The distinction of men into ** brachy- 
ccphalic" and ** dolichocephalic" is founded on the first kind (rf 
difference; the so-called '^pyramidal skulls*' are such in virtue 
of the great development of the malar renon ; while upon the 
two last-mentioned kinds of difference has oeen baaed uie dis- 
tinction of skulls into "cnrthognathous" and "prognathoos." 
The first and second classes of differences are readily ascertained 
and expressed with accuracy ; but the definition of the third and 
fourth Kinds is by no means so easy a matter. Peter Camper 
inaugurated scientific craniometry in attempting to define the re- 
lation of the face to the brain-case by the h»p of his fanums 
*' facial angle," which has been affected in detail, but not in 
principle, by the modifications of his successors. 

In principle, however, the Oamperian angle labours und^ the 
fundamental defect that it is not the exponent of any sinide 
structural variation, but is the resultant of a number o'f struc- 
tural conditions, each of which may and does vary in<lependently 
of the other. These conditions are-*-(l) the downward or for- 
ward development of the jaw ; (2) the high or low position of 
the auditory foramen ; (8) the greater or less extension forwards 
of the eerebral cavitv. It may and does happen that two skulls 
shall ^ffer widely in structure and yet present similar Cam- 
perian angles, in consequence of the difference in one elemoit 
of that angle being compensated by inverse alterations in the 
other elements. 

The only means of satisfactorily comparing two skulls is to 
bisect them longitudinally and vertically ; to determine the 
** basi-cranial axis" (a line drawn flrom the posterior end of the 
basi-occipital to the anterior end of the presphenoid} in each ; 
and to ascertain in what respects they agree or differ when these 
axial lines are made to correspond ; . the , dimensions of each 
being expressed in terms of its axial line, and referred to a hori- 
sontol line drawn at 46° to that axis. When a large series of 
crania are examined and compared in this way it is found that 
prognathism is accompanied by a relatively short vertical mea- 
surement of the face— orthognathism by a long vertical measure- 
ment of the fkce. But it is not a little remarkable that, in some 
of the most extremely prognathous skulls, the apparent prog- 
nathism (as measured by the Camperian angle).is diminished by 
the relatively greater development of that part of the caebru 
chamber which lies in A-ont of the anterior end of the basi- 
cranial axis. While, in other, orthognathous, skulls, the apus- 
rent orthognathism is diminished by the relatively less devdop- 
ment of the same part of the cerebral chamber. 

Again : in some prognathous skulls appertaining to the lower 



Huxley, in the Reader, 9th July, 1864. 
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races of mankind, the distance from the anterior end of the 
basi-cranial axis to the hinder boundary of the cranial chamber 
is not four times as great as the distance from the same point to 
the front boundary of that chamber ; whilst, in some orthogna- 
thous skulls of higher races, the posterior measurement is as 
much as seven times as great as theanterior. In the formercase 
the summits of the coronal and lambdoidal sutures are relatively 
ft>rward, in the latter, relatively backward, in position. 

A careful study of the foetal and infantine skull appears to 
afford the clue to the meaning of these differences. In the human 
foetus, in the middle of utero-gestation, for example, the posterior 
measurement above referred to is not more than three times as 
great as the anterior, the latter differing but very little from the 
same measurement in the adult. At the same tune the jaws are 
very short vertically, and as prognathous, in relation to the basi- 
cranial axis, as in the lowest races of mankind . Camper's angle, 
however, is large on account of the great proportional size and 
elevation of the frontal region. With growth, in the European 
child, the nosterior measurement of the cranial cavity increases 
rapidly, wfiile the anterior remains almost stationary, or increases 
but little, and, at the same time, the face grows downwards more 
rapidly than forwards. In the lowest and most degraded types 
of adult human crania, on the other hand, the anterior and pos- 
terior measurements retain, or may even, in some respects, 
exs^gerate, the infantine proportions ; and, the development of 
the jaws being more nearly equal in both directions, they retain 
their primitive prognathism. 

Speaking broadly, therefore, the lowest forms of human crania 
may be said to be modelled upon the plan of the foetal or infan- 
tine conditions of the higher forms. 

An infant bom at the full term of pregnancy (fortieth week) 
weighs 7 lbs. for the male, and 6| lbs. for the female. Its length 
is from 17 to 21 inches. At eight months the foetus weighs 4 to 
6 lbs., and is 14 to 16 inches long. At seven months it weighs 
8 to 4 lbs., and is 18 to 15 inches long. 



Relative Vitality of the Sexes* 
After the 14th year, for a short time, the rate of mortality is 
higher in females than in males ; but fVom about 18 to 28 it is 
much greater in males, being at its maximum at 25. From 28 to 
50 the mortality is greater on the side of the female : after 50 it 
ia nearly the same for both wnesB.—Quetelet, 



Periods of Gestation in Animals, 
Elephant, 2 years: buffalo, 1 year; camel, 1 year; ass. 11 
months ; horse, 11 do. ; cow, 9 do. ; sheep, 5 do. ; lion, 6 do. ; 
dog, 9 weeks ; cat, 8 do. ; swine, 16 do .; guinea-pig, 8 do. 

Periods of Incubation. 
Swans sit 42 davs; parrots, 40 days; geese, 80; ducVs,.SO; 
hens, 21 ; pigeons, 18 ; canaries, 14. The temperatixre for hatch- 
ing is 104° Fahr. 
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THE CENSUS OP THE UNITED KINGDOM IN 1861. 

The total nnnilior of inluLl itaiits of the United Kingdom, in 
Cliulinj; the ishimis in tlic Britis.h seas. m:\y be set down as no. 
less than 2t>.('Sl,ltH. Of these 20,(K>1.7tJ5 were numbered ii 
Enslaml and Wuh-s, liOCl,!!? in Scotland, 5,764.543 in Ireluid 
and 143,77y in the Channel Island? and Isle of Man. The arm) 
•ervinti ahroad antl in Ireland, ami the navy and merchant sea- 
men absent at sea, are not included. 

In Ireland an unparalleled emigration, continued from tb( 
period of the failure of the potato crop in that country, had 
diminished the population by 787.842 persons, or 12 per cent, 
exactlv the decimal rate of increase in England since tne Censuf 
of 1851. Accord) ns to the returns 1,23(1986 Irish and 823,83( 
natives of Great Britain emigrated in the decade. Notwith- 
standing this exodus and other circumstances calculated to 
retard the rate of increase, such as the Russian war, an epitlemie 
of cholera, the Sepov mutiny, commercial crises, and the strikes, 
we have a solid addition of more than a million and a half to thi 
population of the United Kingdom. 

The po)[}ulation of London in 1861, according to the Regtstnr- 
General, was 2,804,000, showing an increase of 18*70 per cent, orer 
the census of 1851. The general increase per cent, in Englaoil 
an^ Wales was 11*93. 



STATISTICS OF HUMAN LIFE. 

The total number of human beings on earth is now computed 
in round numbers at 1,000,000,000. They speak S064 tongues, is 
which upwards of 1100 religions are preached. The average 
duration of life is 88} years. One-fourtn of those bom die beftM 
the seventh, and one-half before the seventeenth year. Out <r 
100 persons only 6 reach the age of 60 and upwards, while only I 
in 1000 arrives at 100. Out of 500 onlv 1 attains 80 years. Of nC | 
1,000,000,000 living persons 333,000,000 die annuaUy, 91,000 dsilfi 
8780 every hour, 60 every minute, consequently 1 every seeoM 
The loss is, however, balanced by the gain in new biittfc 
Marriages are in proportion to single life (bachelors and spinsten} 
as 100 : 75. Both births and deaths are more ftequent in Or 
night than in the day. One-fourth of men are capable of betf* 
lag arms, hut not 1 in 1000 is by nature inclined for the professloa. 
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INCOME OF THE WORKING CL4SSBS. 

After a laborious personal investigation in England, Ireland, 
and Scotland, made in 1866 by Professor Leone Levi, the follow- 
ing conclusions were arrived at by that eminent statistician. 

The number of workers or earners of wages in the diflferent 
occupations in the United Kingdom were as follows:— 

United 

Ages. England. Scotland. Ireland. Kingdom. 

Males, eO to 60 .... 3,800,000 543,500 1,180,000 e,S»,500 

„ ander20 .... 967,000 122,000 246,000 1,855,000 
Females, 20 to 60.... 1,830,000 828,000 518,000 2,671,000 

„ under 20 .... 849,000 110,500 188,000 1,147,500 

7.466,000 1,104,000 2,127,000 10,697,000 
Their weekly wages amounted to the following general ave- 
rages:— 

Ages. England. Scotland. Ireland. 

Hales, 20 to 60 228. 6d. 20s. 6d. 148. 4d. 

under 20 Os. 6d. 7s. 8d. 6s. 8d, 

Females, 20 to 60 12s. 6d. 10s. 6d. Os. 9d. 

undergo 88. 6d. Ss. 2d. 78. id. 

Average 168. 2d. 148. lOd. lis. ~9d. 

And their total yearly earnings were as follows 

United 

England. Scotland. Ireland. Kingdom. 
Males, 20 to 60 je2l7,S()O.OOOie29.000,000 ^48,500,000 ^£289,800.000 
„ under 20 15,900,000 2,400,000 4,000,000 22,800 000 
Females, 20 to 60 59,500,000 8,950,000 18,000,000 81450 000 
under 20 18,800,000 2,850,000 8,600,000 24,750,000 

^11,500,000 iB42,700,000 iB64,lOO,000 ^18,800,000 
The distribution of the total earnings, according to industries, 
was found to be as follows :— 

United 

England. Scotland. Ireland. Kingdom. 
£ £ ^ £ 

Agricnltnre 44^009,000 8,000,000 28,000,000 75,000,000 

Textile fabrics 88,000^000 6,000,000 8,000,000 4^,000.000 

Metal manufacture, 
inc. blacksmiths. .. . S7.000,000 3,000,000 1,500,000 81.600,000 

Building trades 85,000,000 4,000,000 8,500,000 42 500 000 

Shipping, railway, &c. 25,000,000 1,500,000 1,200,000 97,700 000 

Artt<^es of dress 21,000.000 5,000,000 7,000,000 88.000.000 

Mining 18,000,000 2,000,000 — 15 OOO.OOO 

Domestic service, &c. 47,000,000 5,000,000 8,000,000 60 000 000 
Laborers (indefinite) 17,000,000 3,009,000 7,000,000 26,000 000 
Others 49,500,000 6,200,000 4.900,000 60,600;000 

jeSll,500.000 42,700,000 64,100,000418,800,009 
From these estimates it appears that the aterage weekly in- 
come of a working man is in England 22s. 6d., in Scotland 20s. 6d., 
and in Ireland l4s. 4d. Frequently, however, there are more 
workers than one in a family. In a family of five, generally, two 
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or even three persona are eamiiiK something. Assuming, then, 
that there are two earners in each family, and taking the average 
wagesof men, women, and children as a basis, the average in- 
come per family may be estimated at 32s. 4d. in England, 39s. 6d. 
In Sc<Maand, and 23s. 6d. in Ireland. 

DENSITY OF POPULATION. 
The Board of Trade "Statistical Tables" contain the fol- 
lowing statement respecting the population of countries with 
more than 10,000,000 inhabitants, according to the most recent 
census :— United Kingdom, 25S persons to the English sqoare 
mile upon an average ; Italy, 225 ; France, 180 j Prussia (before 
the late annexations), 179: Austria, 155; Spam (and Balearic 
Islands), 84; Turkey, 19; United States, 11; Russia, 9; Russia 
in Europe, 81 ; Brazil, 3. The population of the eight abore* 
named States of the Old World exceeds 270,000,000. 

DURATION OP ENGLISH PASLIAMKNTS. 

The following table shows the number of Parliaments hdd in 
each reign, from the 27th of Edward I., a.d. 1299, tothe28-2Miof 
Victoria, 1865, showing also the respective lengths of each reifB 





Par- 
liaments. 




Edward I. (from 1299) 




8 


8> 


Edward II. . 




16 


20 


Edward III. 




87 


&0 


Richard II. . 




26 


2i 


Henry IV. 




10 


14 


Henry V. . 




11 


9 


Henry VI. 




S2 


89 


Edward IV. . 




5 


23 


Richard III. 




1 


% 


Henry VII. . 




8 


24 


Henry VIII. 




8 


88 


Edward VI.. 




2 


6 


Mary . 
EUsabeth , 




6 


S 




10 


45 


James I. 

Charles I. and Commonwealth 




4 


2a 




4 


8S 


Charles II. 




8 


M 


James II. . . 




8 


li 


William III. 




6 


Anne . . • 




6 


12 


George I. » 




3 




George II. . . • 




6 




George III. . . 




11 




George IV. . , 




S 




WiUlam IV. 




4 




Victoria . . . 




8 


n 

















Digitized by Google 



STATISTICS. 24 S 

DIOCESES IN ENGLAND. 



Dioceses* 


Pop. 


Acres 


Benefices 


CuTtites. 






246,357 


324 


258 


Manchester 


l,:i'jr>,4'.H 


845,1104 


317 


140 


Cheater 




l,(i;i(t.!)88 


436 


158 


Winchester . . 


l,,()Sn,U2 


l,r>:'S,568 


523 


285 


RipoH 


l.t. 457 


l,5(i7,793 


410 


142 


Lichfield 


l,(J-2-^.lliiO 


1,740,()07 


536 


154 




033,ti56 


2,530,780 


657 


166 


York 


7(14,538 


2,261,493 


534 


205 


Worcester 


752,376 


1,037,451 


417 


199 




7<)l,:^8l 


i,ii(x;,835 


245 


106 




677, (.kl9 


2,302,814 


797 


309 




671,583 


1,994,525 


910 


364 


Rochester 


577,298 


1,535,450 


564 


240 


Gloucester and Bristol 


538,109 


1,000,503 


442 


189 




503,042 


1,385,779 


584 


— 


Ely 


482,412 


1,357,765 


529 


191 


Peterborough .. 
Bath and Wells 


4r.5,(J71 


1,240,327 


536 


184 


424,492 


1,043,059 


46^2 


218 


Canterbury 


417,090 


914,170 


352 


166 


Salisbury 


37!), 206 


1,309,617 


449 


196 


Chichester 


336,844 


93-1,851 


811 


128 


Hereford 


2i(i, 143 


986,244 


S5S 


98 




312,a06 


901,052 


137 


28 



PRESIDENTS OF THE UNITED STATES. 





When 
first 


Retire- 
ment or 


Tears in 
Office. 




Chosen. 


Death. 


George Washington . 


1789 


im 


8 


John Adams .... 


1797 


1801 


4 


Thomas Jefferson . 


1801 


1809 


8 


James Madison .... 


1809 


1817 


8 


James Munroe . . . . 
John Quincv Adams . . 
Andrew Jackson . . . 


1817 


1825 


8 


1825 


1829 


4 


1829 


1887 


8 


Martin van Buren . 
Wm.H. Harrison (died in ofSce) 


1887 


1841 


4 


1841 


1841 




Wm. Knox Polk 


1841 


1845 


4 


1845 


1849 


4 


Zachary Taylor (died in ofCLce) 
Millard FiUmore . 


1849 
1850 


1850 
1858 


1 
8 


Franklin Pierce 


1853 


1867 


4 


James Buchanan [2nd term) 


1867 


1861 


4 


Abraham Lincoln(murderedin 


1861 


1865 


4 


Andrew Johnson 


1865 


Still in Office. 



Although there is no law against a President's being elected 
I third time, it is Itere apparent that the usage has been 
o elect the same person ofCener than for two ti^;g[^^[^ 
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LIST OF THE PRINCIPAL CABINET MINIS 

WITH THK OATSS OF THS QAZSTTK AP 



Date. 



Prime Minister. 



Loia 
Chancellor. 



Chancellor of 
Exchequer. 



May 15,1804 
Feb.11,1806 
Mar.Sl,1807 
Dec. a, 1810 

June 9, 1812 

Apr.24,18X7 
Sept. 6, 1897 
Jan.25,1888 



William Pitt.. 

Lord OrenviUe 
Doke of Portland 
Spencer Percival. 

Earl of liyerpool 

George Canning . 
Visct. Goderich, 
Dk.ofWellington 



Eldon . . . 
Erskine. . 
Eldon . . . 
Eldon... 



Noy.Sa,18So! Earl Grey. 
July 18, 18M Visct. Melbourne 



Dec.36,1881 
Apr. 18, 1885 
Sept.6, 1841 
July 6, 1846 
Feb.S7, 1852 
Dec.S8,18S2 
Feb. 9,1855 
Feb.88,1858 

Apr.28,18&9 

Oct. 19. 1865 
July, 5. 1866 



Sir Robert Peel. 

Visct. Melbourne 

Sir Robert Peel. 

Lprd J. Russell. 

Earl of Derby .. 

Earl of Aberdeen 

Visct. Palmerston 

Earl of Derby 

Visct.Palmerston 

Earl Russell 
Earl of Derby.... 



Eldon 

Lyndhurst .... 

Lyndhurst 

Lyndhurst .... 

Brougham 

Brougham .... 

L:nidhurst 

rinCommis . 
iCottenham.. 

Ljmdhurst 

r Cottenham \ 

iTruro J 

St. Leonard's . 

Cranworth . 

Cranworth . 

Chelmsford. . 



WiUiam Pitt 

LOrdH. Petty .... 

Spencer Perdral .. 

Spencer Permal.. 

N. Vansittart... 
F.J. Robinson.. 

Cteorge Canning... 

J. C. Henries 

H. Ooulbum 

Viscount Altkorp. . 
Viscount AltiHxp.. 
Sir Robert Fed. 

T. S. Rice 

F. T. Baring . 



H. Ooulbum.. 
Sir C. Wood .. 
B. DisraeU.... 



( Campbell. 
< Westbury. . 
I Cranworth. 
Cranworth . 
Chelmsford. 



W. E. Gladstone.. 
jrW.E.Qladstone^ 
IsirG. C.Lewi«l 
B. Disraeli 

W. E. Qladstoac.. 

W. E. Gladstone . 
B. DisraeU 



Feb. 25,1868 B. Disraeli Cairns W> Hunt 



AGES OF BRITISH STATESMEN. 
Earl Russell, 76; Earl of Dwby, 70; Earl of HanowtVr 
70; Earl of Clarendon, 69; Earl of Malmesburr, 61: Bun 
Grey. 67: Earl Granville, 58; Duke of Argyll, 46; Lord 
Stanley,^: The Right Hon. W. B. Gladstone, 68; The Ri^t 
Hon. E. CardweU, 67 ; The Right Hon. B. Disraeli. 64 flM 
Right Hon. Sir O. Grey, 70jLord HaUfax, 67: TheW>< 
S^SiL^*? John Bright, 58; The Ri^tHoB. 

Robert Lowe, 58 ; fhe^Right Hon. B. Adicrlcy, 66 : lK Mit 
Anatin Layard, 52 1 Tlie Marqui^ Sal^buiy, 
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TERS OP THE UNITED KINGDOM FROM 1804. 



rOIlfTMBNT OF BACH PRIMB MINISTER. 



Home Secretary. 


Foreign Secretary. 


War Minister. 


Lord Hawkesbury . . 

Lord Hawkesbury . . 

Viscount Sidmouth. . 

( W. 8. Bourne . . \ 
X Mrq. Lansdownej 
Marquis Lansdowne. 

Viscount Melbourne. 
Viscount Duucannon 

H. Goulbum 

Lord John Russell \ 
Marq. Normanby . } 
Sir James Graham . . 

Sir George Grey .... 

S. H. Walpole 

Viscount Palmerston 

Sir George Grey — 

S. H. Walpole 

f Sir G. C. Lewis. . "» 

Sir G. Grey 

1 G. Hardy / 

G. Hardy 


f Lord Ilarrowby . . 

iLord Mul grave 

fC. J. Fox 

I Viscount Howick. . 

George Cunning 

f Lord Bathurst .... 
(.Marquis Wellesley. 
Viscount Castlereagh 
George Canning 

Viscount Dudley 

Earl Dudley 

f Earl Dudley 

X Earl of Aberdeen . . 
Viscount Palmerston 
Viscount Palmerston 
Duke of Wellington. . 

Viscount Palmerston 

Earl of Aberdeen 

/ Visct. Palmerston . 

L Earl Granville .... 
Earl Malmesbury. . . . 

f Lord J. Russell.. 1 
\ Earl of Clarendon / 
Earl of Clarendon .. 
Earl Malmesbury — 


Duke of Newcastle 
Lord Panmure, 
General Peel. 
( Sidney Herbert. 
I Sir G. C. LewiS. 
(. Earl de Grey. 
Eurl de Grey. 

General Peel 

Sir Jno. Paktngton 
Sir Jno. Pakingt«<n 



KNGLAND AND WALES. 

The superficial extent, as adopted in the Parliamentary Re« 
ports, amounts to 57,960 square miles, or 87,094,400 imperial acres. 



SCOTLANIU 

Thenearestapproximation of the superficial areais 25,520 square 
miles to the mainland, and about 4,000 to the islands ; making a 
total of 29,520 square miles, or 25,977,600 imperial acres . 

Digitized by Google 



248 
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ABBREVIATIONS AND PHRASES USED IN PRE- 
SCRIPTIONS. 

After some phrases, wbich, though more or less used, are of 
doubtful Latimty, a better expression will be found suggested in 
brackets. 

A, ana. Of each ingredient. In the London Pharmacopoeia the 

term Hngulorutn is employed in place of ana. 
Abradatur capillitiumf or Abradantur capilli. Let the hair of 

the head be shaved off. (Radatur caput.) 
Abs./ebr. Absentefebre. In the absence of fever. 
Ad alvum solvendam. To open the bowels. 
Ad deliquium. To fainting. ( Usque ad defectionem.) 
Ad dolorem leniendum. To mitigate pain. 
Ad libit. Ad libitum. At pleasure. (AdUbita.) 
Addf Adde, or Addantur. Let be added. 
Admov. , AdmoWf or Admoveatur. Apply, or let be applied. 
Ad somnum conciliandum. To obtain sleep. 
Adst . ftbre. Adstante febre. When the fever is on . 
Aggred./ebre. Aggredtente febre. While the fever is coming on. 
AUern. koris. AUemis horis. Every ^ther hour. 
AUem. noctibus. AUemis noctibus. Every other night. 
Alvo adst. Alvo adutricta. When the belly is bound. 
Aq.bull. Aqua bulliens. Boiling water. (Aqua fervefacta.) 
Aq./erv. Aqua/ervens. Hot water. (Calida.) 
Aq.ftuv. Aqua ftuviatilis. River water. 
Aq.pluv. Aquapluviatilis. Rainwater. 
Aq. mar. Aqua marina. Sea water. 

B. A. Balneum arena. A sand bath. [aquae.) 
B. M. Balneum maris. A salt water bath. (Balneum marinn 

B. V. Balneum vaporis. A vapour bath. 
Bals, Balsamum. Balsum. 

Bull. Bulliat or Bulliant. Let boil. 
Cap. Capiat. Let him take. (Sumat.) 

C. C. Comu cervi. Hartshorn. [cator. 
C. C. Cucurbitula cruenta. A cupping glass with the scarifi- 
C. C. U. Comu cervi ustum. Burnt hartshorn. 

Cock. ampl. Cochleare amplum, or Cochleare fiu^wm. A 
large spoonfUl. 

Coch. med. Cochleare medium. Adessert-spoonftil. (Modicum.) 

Cpch.naro, Cochleare parvum. A tea-spoonAil. 

Col, Cola. Strain. 

Comp, Compotitus, Compounded. 

Con^. CoM^iiM. A gallon. [tinaed. 
^ " ~et the rant "* 
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Coq. ad med. consumpt. Coque ad medietatia eon^nmptinnem. 
Boil to the consumption of half. (Decoque ad dimidiam 
C. V, Cras vespere. To-morrow evening. [partem.) 
C.m.8. Cras mane sumendtM, To be taken to-morrow morning* 
C. n, Cras nocte. To-morrow night. 
Crast. Crastinus. To-morrow. 
CuJ. Cujus. Of which. 

Cyath. thece. Cyatho theee. In a cup of tea. (Pocillo.) 

C. Dinar. Cyathtts vinarius. A wine-glass: from an ounce and 

a half to two ounces. 
Deaur pi/. Deaurentur pilula. Let the pills be gilt. 
Decub. Decubitus. Of lying down. 
Dej. alvi. DejecUones alvi. Stocks. 
Det. Detur. Let it be given. 
Dieb.alt. Diebus altemis. Every other day . 
Dieb. t&rt. Diebus tertiis. Every third day. 
Dim. Dimidius. One-half. 

Donee alv. bis. dej. Donee alvus bis dejiciatur. Until the 

bowels have been twice evacuated. 
Donee alv. sol. fuer. Donee alvus soluta fuerit. Until the 

bowels shall be opened. 
Donee dot. neph. exulav. Donee dolor nephriticus exulaverit • 

Until the nephritic pain be relieved. 
Donee supervenerit vomitu^. Until vomiting shall occur. 
Durante dolore. While the pain lasts. 
Durante dyspnoea. While the dyspnoea continues. 
Durante varoxysmo. During the fit. 

fju^d. EJusdem. Of the same. 
lect, Electuarium. An electuary. 
Enema. A clyster. Enemata. Clysters. 
Ft. h. Fiat haustus. Let a draught be made. 
F. s. a. Fiat secundum artem. Make according to art. 
F.vences. Ftatvenasectio. Bleed. (Mittatur sanguis.) 
Fotus. A fomentation. 

Gel. quav. Gelatina quavis. In some kind of jelly. 
Gr. Granum. A gram. Grana. Grains. 
Gtt. Gutta. A drop. Guttee. Drops. 
Guttat. Guttatim. By drops. 

Har. pil.sum. iij. Harum pilularum sumantur tres. Three 

or these pills to be taken. 
Hirudines admoveantur. Let leeches be applied. 
Uoris altemis. Every second hour. 
Horis tertiis. Every third hour. 
H. S, Mora somni. On going to bed. 

Hor. un.spatio. Horauniusspatio. At the expiration of aa 

hour. ( Unft interposit& hora. J 
Ind. Indies. Daily. 
li\f, Infunde. Pour in. 

JnJ. enem. Injiciatur enema. Let a clyster be administered. 
Inter effervescendum. During effervescence. 
Imc annarum. Asses' milk, 
Lat.dol. Lateri dolenti. To the painful side. 
M» Misce, Mix. Minimum. A minim. Mensurd, Bymeasore* 
Maneat in lecto. Let bim stay in bed. 
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Mane pHmo. Early In the morning. 
Mic.pan. Mica panis. Crumb of bread. 

MUt. Mitte. Send. Mittatur. Let be sent. i 
Miti. sang, ad ^x^j. saltern. Mittatur sanguis ad uncias duo- 

decim saltern. Let blood be taken to twelve ounces at least, I 
Mod.preesc. Modo prascripto. In the way prescribed. I 
More diet. More dicta. In the manner directed. | 
More solito. In the accustomed manner. I 
Nucha. The nape of the neck. (Cervixposterior.) 
Omn. hor, Omni hora. Every hour, (in horas, singulis horis.) I 
Omn. bid. Omni biduo. Every two days. (Altero quoque die.) 
Omn.bih. Omnibihorio. Every two hours. (Alter&qu&quehor&.) 
O. M, Omni mane. Every morning. (Quotidie mane.) 
O. N. Omni nocte. Every night. (Quotidie nocte.) 
O. n. h. 8. Omni nocte hora somni. 

Omn. quadr. hor. Omni quadrante horee. Every quarts of an 

hour. (Quater in horas.; 
Ov. Ovum. An egg. 

Ope penicilli camelini. By means of a camel-hair pencil. 
Partes tequales. Equal parts. 

Part. Vic. Partitis vicwus. In divided times (not all at once). 
(Per partes.) 

Pedtluvium. Afoot-bath. (Laventur pedes.) 

Per biduum^ per triduum. For two or three days. 

Post singulas liquidas sedes. After every relaxed motion. 

P. r. n. Pro re natd. According to circiunstances ; occa- 
sionally. 

Pt. Pergat. Let him go on. 

Pulv. PuMs. A powder. 

Q. p. Quantum placet. As much as you please. 

Q. 8. Quantum suMciat. As much as is sufficient. 

Quor. Quorum. Of which. 

R. Recipe. Take. It is generally prefixed to prescriptions. 

Jtedactus in vulverem. Reduced to powder. 

Regio umbilici. The parts about the navel. 

Rep. Repetatur. Let it be continued ; e.g.tmistura. 

Sanguis mittatur. Let blood be drawn. 

Semicupium. A hip-bath. (Laventur cozse.) 

Semidrachma. Half a drachm. 

Semihora. Half an hour. . 

Sesquihora. An hour and a half. 

Sesquiuncia. An ounce and a half. 

Si non valeat. If it do not answer. 

Si op. sit. Si opus sit. If necessary. 

Si vtr. perm. Si vires permittant. If the strength will allow. 

Sing. Singulorum. Of each. 

Singultus. Hiccough. 

Sirtg. hor. Singulis horis. Every hour. 

S. V. G. Spirittts vini Gallicus. Brandy. 

S.v.r. Spirittts vini rectificatus. Spirit of wine. 

S. v. t. Spirittts vini tenuis. Proof spirit ; half alcohol and half ' 

water. 
Subinde. Occasionally. 
St, Sumat* Let him take. 
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Temp, dext. Tempori dextro. To the right tem pie. 
Temp.sinist. Tempori sinistra. To the left temple. 
Troc. Trochisci. Lozenges. 

Ult.prascr. Ultimo prascriptus. The last ordered. (Proxime.) 
Urgentiflatu. Flatulence being troublesome. 
Urgenti ttusi. The cough being troublesome. 
F. O. S. Vitello ovi solutus. l3issolved in the yolk of an egg. 
V. S. VencBsectio. Bleeding from a vein. 



FerUriculoJeluno. The stomach being empty. 
rom.ttrg. Vomitione urgente. The vomiting being 



C. or Cong., imperial gallon. 

0, pint of 20 fluid ounces, 
ft, pound troy. 

1, troy ounce. 

r. 3> fluid ounce. 



urgent. 

X, drachm (60 grains). 

f. 5, fluid drachm (60 minims). 

3, scruple (20 grains) 

m. minim (1-Sth off. 5j.). 



RESTORATIVES. 
Xf apparently Drowned. 

I. Send with all speed for medical aid, for articles of clothing, 
blankets, etc. 

II. Treat the patient on the spot, in the open air, exposing the 
face and chest f^ly to the oreeze, except in too cold weather. 

A. To Excite Respiration, 

III. Place the patient gently on the face (to allow any fluids to 
flow from the mouth). 

lY . Then raise the patient into the sitting posture, and endea- 
Tour to excite respiration. 

1. By snuff, hartshorn, etc., applied to the nostrils; 
3. By irritating the throat with a feather or finger ; 
8. By dashing not and cold water alternately on the ftice 
and chest. 

If there be no success, lose no time, but— 

B. To Imitate Respiration, 

y. Replace the patient on his face, with one wrist under the fore- 
head, that tne tonzue may (aXl fortoard, and leave the en- 
trance into the windpipe firee, and that any fluids may flow out 
of the mouth : then— 

1. Turn the body gradually but completely on the side^ and a 
little more, and then again on the face, alternately (to induce 
Inspiration and edrpiration) ; 

2. When replaced, apply pressure along the back and ribs, and 
then remove ft (to induce farther ejrpiration and {nspiration; and 
proceed as before; , 

8. Let these measures be repeated gently, deliberately, but 
efficiently and perseveringly, sixteen times in the minute, only. 

C. To induce Circulation and Warmth, 
1. Continuing these measures, rub all the limbs and the trunk 

uputards with th« warm hands, making JUrm pressure 
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3.* Replace the wet dothef by racb <^her covezhigs m eaa 
be procured. 

YI. Omit the warm bath untU respiration be re-established. 

*«• If the patient sank immediately^ he probably suffers ftom 
arrest of the heart's action, whengamnism, wannth, and stimu- 
lating enemata should be used. 



ff apparently Dead/rom Intense Cold. 

Rnb the body with snow, ice, or cold water. Restore warmth 
by slow degrees ; and, if necessary, employ the means recom- 
mended for the drowned. In these accidents it is highly danger- 
ous to apply heat too early. 

][f apparently Dead/rom Hanging. 

In addition to the means recommended for the drowned, 
bleeding should be early employed by a medical a s sistan t. 

apparently Dead/rom noxious Vapours, Sfc. 

1. Remove the body into a cool fresh air. 2. Use the means 
recommended for the drowned, and cold afiUsion. 8. Let elec- 
tric!^ be early employed by a medical assistant. 

apparently Dead /rom Intoxication. 

Lay the body on a bed, with the head raised; resiove the 
neckcloth, and loosen the clothes. Obtain instantly medical 
assistance, as the treatment (mustard emetic, &c.) must be regu- 
lated by the state of the patient ; but in the mean time apply 
cloths soaked in cold water to the head, and botties of hot water, 
or hot bricks, to the calves of the legs, and to the feet. 

Jlf apparently Dead/rom Apoplexy. 

The patient should be placed in a cool air, and the dofhes 
loosened, particularly about the neck and breast. Bleeding 
would in some cases be fatal, and should never be em- 
ployed except by a medical assistant; the quantity to be 
regulated by the state of the pulse. Clotiis soaked in cold 
water, spirits, or vinegar and water, should be liept applied to 
the head, which should be instantly shaved, and w armth applied 
to the feet and legs. All stimulants should be avoided. In cases 
of coup de soleil, or sunstroke, the same means to be used as 
in apoplexy. 

ANTIDOTES. 

Toxicology is one of the most delicate parts of medical che- 
mistry ; and, to analyze the contents of the stomach, or to pro- 
nounce positively whether it contains or does not contain poi- 
son, not only a considerable knowledge of chemistrv, but also 
considerable practice in manipulation, is required. On this ac- 
count the practitioner, when called to examine a body where 
poisoning is suspected, should in general rest satisfied -with ior 
vestigating the morbid changes in each organ, and deacribinf 
all unnatural appearances vnthout offering any theory of thetf 
production. The oesophagus, stomach, and intestines may be 
preserved, and, with the contents of the stomach, and the jdu- 
num, in stopped bottles, tied over with bladder and sealed witk 
seals that can be identified, sent to an analytical chemist: «r. 
where an analysis is attempted, the directions of Dr. ~' * 
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Orina, or some classical toxicologist, should be followed, and 
detailed in the evidence. 

As, when the poison administered is known, the best treat- 
ment does not always occur to the mind instantly, the following 
list has been compiled, where the ordinary antidotes are placed 
after the poisons, alphabetically arranged. 

The substances mentioned should be immediately Riven in 
solution, and the stomach-pump, or an emetic of white vitriol, 
mustard, or ipecacuanha employed to evacuate the stomach, 
and bring away the poison as soon as possible. 

Poisons.— ^cfd, sulphuric^ or") AntidoteSy or Treatment. 

oil of vitriol. (Magnesia made into a paste 

^c<d,*yrfrocWoWc,or muriatic. I with water. In emergency, 
Acidf nitric^ or aqua fortis. Vchalk, whiting, or lime from 
Acidy oxalic (salt of lemons). { the wall or ceiling. Solution 
often mistaken for Epsom of soap. Diluents. (Notpotash 
salts. J or soda in the case of oxal.acid.) 

Acid, hydrocyanic, orprusaic; laurel water and cyanuret of 
potassium.— Cola anusion : inhalation of diluted ammonia, 
of chlorine.— Chloride of lime and bi-cbloride of iron, or 
oxygen by inhalation. 

Antimony, tartar emetic. —kAvcAxiintet large doses of warm 
water to induce vomiting : give strong tea, the powder of Peru- 
vian bark ; and, as soon as it can be prepared, the infusion of 
balk, which decomposes the tartar emetic. 

Arsenic (the white oxide).— The hydrated tritoxide of iron in a 
dose thirty times greater than that of the poison. 

£//yvf a (the oxide, the muriate, and the carbonate).— Sulphate 
ofmagnesia (Epsom salts), sulphate of soda (Glauber's salts), 
or any alkaline or earthy sulphate. 

CantAaWdex.— Emetics, if required, demulcents (not oil), leeches 
and bleeding. SirBenj. firodie states that, where strangury 
was produced by a blister, goldbeater's leaf laid on the plaster 
obviated this inconvenience, without preventing the usual ac- 
tion of the cantharides ; a fact which has been confirmed by 
experience. 

Poisonous fungi (mushrooms) .—Emetics. No antidote known. 

Sulphuretted hydrogen. -) Free exposure in the air, mo- 

Carbonic acid (in brewers* I derate blood-letting from the 
vats, &c.). Fames of burning f arm or Arom the head, cold 
charcoal. ) affusion. 

Copper.— Viae vitriol and verdigris. (Sulphate and acetates of 
copper.)— White of eggs, iron filings, aud ferrocyanate of po- 
tassium in solution; 

£«a<f.— Litharge, red lead, while lead, sugar of lead, and Gou- 
lard's extract.- In the first stage, or the irritant form of injury , 
administer sulphate of magnesia, potash, or soda, and white 
of eggs. The phosphate of soda is a good antidote . 

Jfwct*»y, the bichlonde. (Corrosive sublimate.)— Give white of 
egg diluted in water ; gluten, or milk, if eggs cannot be obtained . 

Digitized by Google 



254 



THBRAPBUTIC8. 



Strychnia, \ Evacuate the stomach with the stomach-pump, or 
Nu* vomica, y emetics. Animal charcoal. 

* The Sydney Herald recently stated that arsenic givoi to a dog» 
poisoned by strychnine, effected a cure. 

Opium, XctMtenKm.— Emetics of the sulphate of sine (half a 
drachm, or two scruples), the stomach-pump, or injections of 
tartar emetic, must be employed to bring away the poi8<m. The 

Satient should be constantly roused by walking about the 
oor, throwing cold water in the face, and giving ammonia, 
asafoetida, etc.— Bleeding and electricity are sometimes of use. 
ZinCf sulphate (white vitriol). — Albumen in large quantity, 
tannin, and magnesia. Potass in syrup ; also cream, butter, 
and chalk. 

Remedy for the Bite qfMad Dogs.—Tike immediatelv warm 
vinegar or tepid water, wash the wound clean therewith, and 
dry it ; then cauterise the interior of the wound with a red hot 
iron, or pour into it a few drops of hydrochloric acid. 

Cure for Snake-bites (used in Australia with never-failing 
success).— Sesquicarbonate of ammonia, taken internally in suc- 
cessive doses, walking the patient about to prevent drowsiness. 
At the same time apply to the bite ipecacuanha made as a 
poultice. 



TEMPERATURE OF BATHS. 



Bath. 


Water. 


Vapour. 


Tepid 

Warm 

Hot 


85<»to 92P 
92° „ 98^ 
98° „ 106° 


Not Breathed. 


Breathed. 


96° to 10ff» 
106P to 120P 
120° „ leop 


90P to MOP 
lOOP „ 110° 
mP „ 180° 



TABLE OF PROPORTIONATE DOSES. 

Supposing the dose of any medicine to be one for a \. 
31 years ot age, then other ages will require as follows 
Under 1 year will require . A 

il: : : : : | 

Above 21 I 

«5 • • . . . the inverse ratio. 
Women require smaller doses than men. 
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USEFUL TABLES, ETC., ETC. 

WEIGHTS AND MEASURES. 

Trot Weight, so called ft*om Troyes, a town in the province 
of Champagne in France, now in the department of Aube, where 
a celebrated fair was held, appears to have come into general use 
in England about the time of Henry IV. The first mention of 
the term avoie du pois occurs in a charter of 31 Edward I. 
Pound, derived from the Latin poracft^s ; ounce from uncia, or 
twelfth part, being the ^ of a lb. Troy, 

All MEASURES OP CAPACITY Were first taken from Troy 
Weight, and several laws were passed in the reign of Henry HI., 
enacting that 8 lb. Troy of wheat, taken from the middle of the 
ear. and well dried, should make one gallon of Wine Measure : 
and eight such gallons made a bushel. 

AvoiBDUPOis Weight was first made legal in the reign of 
Henry VII., and its particular use was to weigh provisions and 
coarse, heavy articles. Henry fixed the stone at 14 lbs., which has 
been confirmed by a recent Act of Parliament. 

Agreeably to the Act of uniformity, which took eflfect 1st Jan., 
1826, the term measure may be distmguished into seven kinds ; 
viz., length, surface, volume, specific gravity, capacity, space, 
time, and motion. 

The several denominations of these measures have reference to 
certain standards, which are entirely arbitrary, and consequently 
vary among different nations. Most European nations now use 
the Metric System, and its employment has recently been legal- 
ized in this country. At present, however, our parliamenta^ 
standard measures in general use are as follows :— 

I. Measures of Length. 

The imperial standard yard is divided into three feet, and each 
foot into twelve inches, and its length is fixed (see Act of Pari. 
5 Geo. IV. c. 74) by reference to the length of the pendulum 
vibrating seconds m the latitude of London, in a vacuum at the 
level of the sea ; the former being to the latter in the proportion 
of 86 imp. inches to 89-1398 imperial inches. The length of the 
seconds pendulum at Greenwich is39'13929 inches ; at Leith Fort 
^nearly the parallel of Glasgow), under the same circumstances, 
it is 89*1555 imp. Inches; and at New York, 89*1017 imp. inches. 
The imperial standard yard may, however, be more distinctly 
defined as the distance between the points of oscillation and 
suspension of a pendulum vibrating in a mean solar day (in a 
vacuum at the level of the sea) at London 90,068 times. The 
Scotch standard ell (the use of which is now abolished) measured 
37 imperial inches. 

An inch, formerly divided into three barleycorns, is now the 
smallest lineal measure to which a name is given, but subdivisions 
are used for many purposes. Among mechanics the inch is 
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Which* TABLES. 

tJF^"^ ^^^^ i^fengA^n^,'^\^^ brick 
t^ke an acre. ^ breadth, or 10o!o 



2t 

n^ure, as t 
thick. 



» nwr oncK thick, 
breadth, or 100.000 square inh 



■**Ke an acre 

640 Acres 
,30 Acres 
100 Acres 

40 Hides f ®* '^"^cl* 

by the squaSyard? *^ thesquare yard; pSnters'ar 



= 1 Square Mile. 
= 1 Yard of Land. 
= 1 Hide of Land. 



-d the imperia cubic ^nL^'"* contains 27 imperial cubi 
- .ThecyliAdric fo^t ?hat ^/""^V"'.^'^ imperial eubi 
diameter) contains iSii*' 1 f'oot long and 
at i8j a sphere I foot in '^^e tpherica 

; and a conical foS fth"t'^'^'^eter} contains 904 78 cubi 
w diameter at the ba^i^^^ l^'- ^ 1 in height and ; 
foot contains very ne^rlHSir Th, 
1 inch lonB and 1 imi, ^^^\.^y^^^'i^^^^i inches (that is 
cal inched "nd vi^v .1" ?l>ameter) ; . also very nearli 
linch in heiVht and /n t'^-^ ^ •■^"i*^^ '^""^^^ f'^^l 
Jubic Inchpj, diameter at the base). 

Peet '* *• "'aJ^e 1 Cubic Foot. 
*> Inches " " »» Yard. 

Inches * ' "1 Imperial Standard Gallon, 
'Cti'C^ou^h* or " -t ^ Imperial Staitjdwd Bushel 
ofilewn ^ixahczj »• 1 Ton m Load. 

,' I ' * • ■ '» 1 Stack of Wood. 
• ' • »» I Cord of Wood. 

e imperial eubirincrof m.tm^"^'^'^- 

■riianiejit before cited). weiehJri*^*'^ water ^ according to Act o 
. or 62= Fah. th«rm^%^«^?5;^ m air by brass weigTits, at thi 
Teeter bein^ at SO inches, weigh 
* I at 30^, or the iwdxinium density 

"^is'is w7-io^*. The imperial cubic foot o 

foot of water is com^ Utiperial Avoirdupois ounces 
62i lb. Avoirdupois Wei^^**ly reckoned to weigh MO 



DIVISI OIM i.-A Vo I ft ^ 




tones. 


Qrs. 


Cwt(f. 


Ton. 


i 








2 


i 






8 


4 


i 




160 


80 


20 


i 
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commonly divided into eighths. By the oflRcers of the _ 
Mid by scientific persons it is divided into Aundr^cfCi 
By engineenitis frequently divided into twelve parts calli 

LONG MBASUBE. 



fc^ntc 

lecnBfes 



Inches. 


Ljnks. 


Feet. 


Yards. 


Pole 
or 
Perch. 


Chains. 


•p 

longs. 


Mile. 


7-92 


1 














12 


1-515 


i 












86 


4-645 


8 


*i 










196 


25 


16-5 


5-5 


i 








792 


100 


66 


23 


4 


X 






7990 


1000 


660 


220 


40 


10 


i 




68860 


8000 


5280 


1760 


820 


80 


8 


i 



In Ireland the perch contains 7 yards, and the mile 2240. 

Scotch and Irisn linens, all sorts of woollen cloths, musBn< 
ribbons, cords, tapes, etc., are measured by the yard. Dotd 
linens, called Hollands, are bought by the Flemish ell, and sek 
by the English ell. The Flemish ell is also used in measoiin^ 
tapestry. The vard in Cloth Measure is the same as in Loof 
Measure, but dififers in its divisions and subdivisions, as under :- 

24 Inches.. .. makelNaU nl. 

4 Nails .. 1 Quarter qr. 

4 Quarters . . 1 Yard vd. 

8 Quarters . . 1 Flemish ell . . . . Fl. eU. 

5 Quarters .. 1 English ell .. Euk. 

6 Quarters . . 1 French ell Fr. ell. 
II. Mbasurbs of Surfacb (Squakb Mbasurk). 

The imperial square yard contains 9 imperial square feet, ant 
the imperial square foot, 144 imp. square inches j the circular foo I 
(that is, a circle whose diameter is I foot) contains 113*097 squait 
inches : and the square foot contains 188-346 circular inches (ths 
is, circles whose diameters are each 1 inch). | 



Square 


Square 


Square 


Sqiiare 


Square 




I'i 




Inches. 


Links. 


Feet. 


Yards. 


Pole or 
















Perch. 








62-726 


1 














144 


2-295 


i 


"l 












1290 


20-661 


9 












S9204 


625 


272-25 


30-25 


i 










627264 


10000 


4356 


484 


16 


"\ 








1568160 


25000 


10690 


1210 


40 


2-5 


*i 






6272640 


100000 


48560 


4840 


160 


10 


4 







In Ireland 49 square yards make a square perch, and 7 
square yards make a square mile. 

,Jfi?®l'"^','?°."??''^*^^*"J5'6*^'» measured by the aquarv 
100 feet and bricklayers' work by the rod of 16* feet, the aquu! 
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Which is 272i feet, though this is partlr a cubic measure, as the 
brickwork is reckoned to be one and a nail brick thick. 

Ten chains in length and 1 in breadth, or 100,000 square inks, 
make an acre. 

640 Acres =s 1 Square MUe. 

80 Acres = 1 Yard of Land. 

100 Acres s= 1 Hide of Land. 

40 Hides = 1 Barony. 

Olaiing and masons* flat-work are reckoned by the square foot : 
slaters', tilers', and plasterers', bv the square ywrd ; pamters' and 
pavers', by the square yard. 

III. Mbabvrbs of Yolitmb (Cubic Mbasurb). 
The imperial cubic (or sdidj yard contains 27 imperial cubic 
feet, and the imperial cubic foot contains 1728 imperial eubic 
inches. The cylindric foot (that is, a cylinder 1 foot long and 1 
foot in diameter) contains 1857'17 cubic inches. The spbericiU 
foot (that is. a sphere 1 foot in diameter) contains 904'78 cubic 
inches ; and a conical foot (that is. a cone 1 foot in height and 1 
foot in diameter at the base) contains 462'89 cubic inches. The 
cubic foot contains very nearW 2200 cylindrical inches (that is, 
crlinders 1 inch long and 1 inch in diameter) ; also very nearly 
spherical inches, and verv nearly 6600 conical inches (that 
is, cones 1 inch in height and i inch in diameter at the base). 
1728 Cubic Inches . . . . make 1 Cubic Foot. 



27 ., Feet 
377i „ Inches .... 

S218^ „ Inches .... , 

40 Feetof Rough, or \ 
60 Feetof Hewn Timbetj ' 
108 Feet ...... , 

128 Feet 



1 „ Yard. 
1 Imperial Standard Gallon. 
1 Imperial Standard Bushel> 
1 Ton or Load. 

1 Stack of Wood. 
1 Cord of Wood. 



IV. Stan DABD Weights. 
The imperial cubic inch of distilled water ^ acceding to Act ot 
Parliament^^ore cit^), *»{^^«t\^i*^wr^^7j>'j"*; JY*»<5^'«» ^l*' 

-„ - . -oy' grains, llie imperial cubic foot 61 

distilled water at eSIP weighs W7*187 imperial Avoirdupois ounce*. 
The cubic foot of water is commonly reckoned to weigh 1000 
ounces, or 62^ ft. Avoirdupois Weight. 

DlVIglCW I.— AVOIBPUPOIS WIGHT. 



Troy Ors. 


Drams. 


Os. 


Lb. 


atones. 


ars. 


Cwts. 


Ton. 


487-5 


16 


1 












TWO 


256 


16 


"l 










96000 


8584 


224 


14 


1 








196000 


7168 


448 


28 


2 


1 






7&iO00 


28672 


1792 


112 


8 


4 


i 




L5680000 


578440 


85640 


mo 


160 


80 


20 


i 



Digitized by GoOgfe 



158 V»ErVh TABLES. 

Thil weight Is used in almost all' commercial transactions, and 
In the common dealings of life. 

By an Act of Parliament which came into effect on the 29th ot 
September, 1822, bread must be sold by the pound Avoirdupoic, 
and bakers are prohibited from selling by the peck loaf with its 
subdivisions. 

By Act of Parliament, the legal stone is, in all cases, to con- 
sist of Ulb. Avoirdupois. 

DiyiBION II.— TEOT WKIGHT. 

Ore. Dwts. Os. Lb. 
24= 1 .. .. 
480 = 20 1 .. 
5760 = 240 = 13 = 1 
This weight is only established by custom, and not by any Act 
of Parliament. 

1 OS. Troy is greater than 1 ox. Avoirdupois by 42*5 grains, «r 
1 dwt. 18*5 (grains ; but— 

1 lb. Avoirdupois is greater than 1 lb. Troy by 1240 grs., orbj 
Of. Troy, or nearly 8 os. Avoirdupois. 

1 lb. 2 Of. 11 dwts. 16 grs. Troy s. 1 lb. Avoirdupois. 

Troy weight is used for weighing the precious metals, for 
ascertaining the strength of spirits, and in comparing other 
weights. 

25 Pounds = 1 Qr . of 100 lbs. of Gold or Silver. 

4 Quarters = 1 Hundredweight. 

20 Hundredweight = 1 Ton. 
NoTi.— 1 Hundredweight of Gtold or Silver contains 100 lbs., 
not 112 lbs. 

7,000 Grains Troy = 1 Pound Avoirdupois. 

PKCULIAE WKIGBTB. 

A. Uting the lb. Jvoirdupoit. 



GOAI. WBIGHT. 

294 Pounds = 1 Sack. 
10 Sacks = 1 Ton. 
IH Cwt. s 1 Chaldron. 



. cwt.qr.i'»- 
14 Pounds=l Stone = 14 
2 Stone = 1 Tod s= 1 
16iTods =lWey rr 1 2 14 
2 Weys =lSack s 8 1 
2 Stacks = 1 Last s 89 e| 



BAT AND STEAW WKIGHT. 

86ft. Avoirdupois of Straw .. .. make 1 Truss. 

66ft. „ of Old Hay .. „ 1 Truss. 

60ft. „ of New Hay .. „ 1 Truss. 

86 Trusses „ t> 1 Load. 

Hay is called old after the commencement of September, i 
load of old hay weighs 18 cwt., and a load of new hay 19 cwt. 80 
A load of straw weighs 11 cwt. 64ft. 



ICBAT WKIOBT. 

81b. r=i stone. 
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PLOUm MKASUEK. 

8 Pounds = 1 Quartern. 

4 Quarterns = 1 Peck. 

4 Pecks = 1 Bushel. 

5 Bushels = 1 Sack. 

A bushel of wheat should weigh 60Ib. The usual charge for 
grinding wheat is 6d. per bushel. A bushel of good oaU should 
weij^h 401b. 

Six bushels of wheat, 3701b, should produce 1 sack of flour, and 
should make 100 quartern loaves, each weighing 41b. The quartern 
loaf weighs (or ought to weigh) 41b. net. 

B. Using Troy Weight. 

APOTBKCABIBS' WBI6HT. 

SST o.. Lb. 

20 = 1 

eo = 8= 1 

480==: 24=: 8 = 1 
57fl0 = 288 = 96 =19 = 1 



▲POTHECAKIKS' PLUID MBABCEK. 



Marked 



I 



60 Minims n\ make 1 Fluid Drachm 

8 Drachms „ 1 Ounce 

20 Ounces „ 1 Pint 

8 Pints „ 1 Gallon.. gall. 

These weights are used by apothecaries to compound their 
meilicines. The pound and ounce are Troy Weight, but they are 
differently subdivided. 

y. MxASVEBS OP Capacity. 

A. DXT MKASUBK. 

t Gallons = 1 Peck. 
4 Pecks = 1 Bushel. 

The imperial standard bushel contains 2218*193 cubic inches 
N.B. Attriked bushel : a heaped bushel :: 8 : 4. 

The goods are to be heaped up in the form of a cone, to a height 
above the rim of the measure of at least three-fourths oflts 
depth. The outside diameter of measures used for heaped goods 
18 to be at least doubla the depth, consequently not less than 
the following dimensions 

Bushel 19} inches I Peck 12i inches 

Half-bushel.... 15* '„ Gallons 9| „ 

Half-gallon 7t 

2 
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The WinchCBter bushel contains 2150-42 cubic inches, or 4 
pecks ; the H'atersidf measure contains 5 pecks. The old stand- 
ard Scotch pint orsterUngju^ contains alxjut 1(H cubic inches, or 
3 imperial pints ; and the Scotch gallon contains 3 imperial KaHona. 
The Scotch wheat ft riot contains -2-^ Scotch pin+s; and the Scotch 
barley firlot, 31 Scotch pints. Besities the imperial measure, 
we mav also note the foUowine, extracted tioin a return made 
to Parliament on the 3rd of February, 1854, illustrating; the great 
varietv of methO'ls adopted in different parts ol the kingdom for 
the sale of corn. In Bedford, Berks, Bucks, Cambridge, Isle 
of Ely, Dcrbv, Dorset, Durham, Essex. Gloucester, Hiintinpdon, 
Kent, Leicester, Lincoln, Midtllesex, Monmouth, Northampton, 
NottinKhum, Oxford, Rutland. Somerset, Southampton, Surref, 
Warwick, Westmoreland, Wilts, Carnarvon. Merioneth, Pem. 
broke. York fEast Riding), and London, the imperial bushel 
measure is in general use. (See return made to Parliament, 3rd 
of February. 1854.) In Chester wheat i:» sold at 75 lb. the bushel, 
or 9 23-28 gallons. In Cornwall (Launceston and Calhn^ton} 
the custnmurv bushel is 16 gallons; at Helston, Falmouth, St. 
Austell. an<l Truro, the bushel consists of 24 eallons; at Redruth 
it is sold per 1% lb. Cornish bushel ; at St. Columb, ISki lb., and 
at Bodmin, r>2 lb. per imperial bushel. In Devon a sack containi 
40 gallons, a baa 16 Rallons (in some narts 32 gallons) ; at Here- 
ford wheat is sold sometimes by the bushel of 8 j?allon8, some- 
times by the old bushel ot 10 fiallons, sometimes by weiirht, vary- 
ine from (12 lb. imperial, or 64 lb. Winchester, to 80 lb. old 10 
Kallons : in Norfolk, bv the coomb of 4 bushels ; m Northumber- 
land rAinwick, Morpeth, and Hexham markets), per new boll of 
16 gallons: in Bel ford and Wooller markets by the old boll of 
48 (fallons; in Salop the bushel is 75 lb. net ; York (North 
Riding), 63 lb. per bushel; West RidinR, at Wakefield corn ex- 
change, per bushel of 60 lb. ; at the farmers' market, per the load 
of 3 Imshels or 24 sallons measure, or load weighing 12 stone 
12 lb. (or 180 lb.) to 14 stone (or 1961b.); at Leeds, Barnsley, 
Pontefract, Doncaster, Selby, Otley, Knaresborough, Ripon. 
Skipton, and Snaith, the same as at one or the other of Wakefield 
markets; Wales (Anglesea), at 63 lb. per buhhel; at Brecon, by 
the bushel of 8 gallons and the bushel of 10 gallons; Cardigan. 
63 lb. ; Carmarthen. 64 lb. ; Flint, by the hobhet of 21 gallons, or 
168 lb. ; Glamorgan (borouph of Swansea), by the bushel or stack 
of 24 gallons, or by a measure called a peck, containing 6 gallons. 
In the eastern parts of the county there is also a bushel measure 
in use called the Welsh bushel. In Montgomery and Radnor the 
bushel is 10 gallons, or 80 lb, weight. These remarks all relate tf> 
wheat only. Thi re is also a great variety of weights and mea- 
sures user! in the sale of all other kinds of grain. All local 
weights and measures will be abolished, and a standard adopted 
that fill crain, merd. flour, butter, and potatoes shall be sold by 
tlip .\vn\ri\u]>'']^, ],v the srorp <,f'2() lb., hv thecwt. of 100 lb., aod 
bv ' , • ' ■ y straw, turnips, and 

lrian<:el-wur/.rl sluill hti snUl bv the A voifclupois, hv the scorC of 
to lb., by the cwt. of 100 lb., »nd by the ton of 2O0O lb. 
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TO KKDt7CK CUBIC INCHKS TO BUSHKLS. 

Jttt/e.— Midtiply by 5, and divitte by n091. 

TO BKDUCB CUBIC INCHKS TO GALLONS. 

Jtu/<?.— Multiply by 40, and divide by 11091. 

B« LiaUlD MKASU&S. 



Pounds 

of 
Water. 


^Cubic 


Gills. 


Pinto. 


Quarto. 


Pottles. 


Gallons. 


Pecks. 


Bushels. 1 


Coombs. 


Quarter. | 


1-25 


84-659 


4 


1 
















2-5 


09-318 


8 


2 


1 














5 


188-687 


16 


4 


2 


1 












10 


277-274 


82 


8 


4 


2 


1 










20 


554-548 


64 


16 


8 


4 


2 


1 








80 


2218192 


256 


64 


82 


16 


8 


4 


1 






820 
640 


8872-768 


1024 


256 


128 


64 


82 


16 


4 


1 




17745-526 


2048 


512 


256 


128 


64 


82 


8 


2 


1 



SPIBIT MBA8UBK8. 

Imperial Measure. Old Measure. 

rbI. qt. pt. gills, gallons. 

8 1 2-58= 10 make 1 Anker ank. 

14 8 1 8-87= 18 .. „ I Rundlet run. 

84 8 1 8-70= 42 . . „ 1 Tierce tierce. 

52 1 1 8-55= 68 .. „ 1 Hogshead.... hhd. 
69 8 1 8-40= 84 or 2 Tiercesl Puncheon. ...punch. 

104 8 1 8-11=126 or 2 Hhds. 1 Pipe or Butt .pipe or butt. 
109 8 1 2-22=i52or2 Pipes 1 Tun tun. 

ALB AND BBBB MBASUBE. 

Imperial Measure. Old Measure, 

gal. qt. pt. gills, gallons. 

9 1 0-91= 9 .. make 1 Firkin flr. 

18 1 1-88=18 .. „ 1 Kilderkin ... kU. 

m 2 8-64= 86 .. „ 1 Barrel bar. 

54 8 1 1-45= 54 .. „ 1 Hogshead .... hhd. 

78 1 8*27= 72 or 2 Bar. 1 Puncheon.. ..punch. 

14K» 8 2-93=108 or 3 Hhds. 1 Butt butt. 

To convert the old measures into the new imperial :— 
For Corn multiply by H 
For Wine „ / 
For Ale „ |§ 
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VI. Mkasukbs of SrACB. 

▲MOVLAE MBASUEK, Oft DIVIBIOMB OV THE CIECLE. 

60 Seconds H • . . — 1 Minute 
60 Minutes(0 .. . . — 1 Degiec 
80 Degrees . . - 1 Sign 

90 Degrees . . i- 1 Quadrant 

4 Quadrants . . . . — 1 Circle 
860 D^srees, or 12 Signs — 1 Circumference, or great Cirde. 

VII. Mkasueks or Tim and Motion. 

MBA.8UEBS OF TIME. 

60 Seconds (s.) 1 Minute. 

60 Minutes (m.) .. .. 1 Hour. 

24 Hours (h.) 1 Day.» 

7 Days 1 Week. 

28 Days 1 Lunar Month. 

28, 29. 80. 81 Days .. .. 1 Calendar Month. 

12 Calendar Months . . . . 1 Tear. 

866 Days 1 Common Year.f 

866 Days 1 Leap Year. 

THE METRIC SYSTEM. 

It has been long thought desirable, in the interests of science* 
to adopt a decimu system of weights and measures. This is so 
universally acknowledged that the weights and measures of this 
country are gradually undergoing a process of decimalisation, 
and are drifting by degrees into a heterogeneous variety of 
•ystems. 

Under these circumstaitces strenuous efforts have been made 
to adopt the metric system, and its use has recently been Iq^al- 
ised by Act of Parliament. 



1. That the umt of Imear measure, applied to matter, in its 
three forms of extension, vis., length, breadth, and thidcness. 
should be the standard of all measures of length, surftu;e, and 
solidity. 

2. That the cubic contents of the linear measure, in distilled 
water, at a temperature of great contraction, should fVimish at 
once the standard weight and measure of capacity. 

The metre is the Aindamental unit of measure and weight. 

The ar«, the unit of surface, is a square decametre. 

The litre, tlie unit of capacity, is a cubic decametre. 

The stere, the unit of solidity, is a cubic metre. 

The gramme, the derivative unit of weight, is the weight of a 
cubic centimetre of water. 

The following brief table, by Mr. Samuel Brown, condenses the 
system of all the metric measures and weights into a small com- 
pass:— 

***yr'* f* *8 minutes. The sidereal iMVtHf 
less than the solar day. 
t See art. Astronomy. 
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System of Metric Measures and Weights. 



Multiples. 

Myria 

Kilo 

Hecto 

Deka 

Units ... 
Dinisions, 

Deci 

Centi 

MiUi 



Length. 



10,000 
1,000 
100 
10 
M^tre. 

•1 

•01 

•001 



Surflace. Capacity. 



100 
Aire. 



1,000 
100 
10 
Litre. 

•1 
•01 



Weight. 



10,000 
1,000 
100 
10 

Ghramme. 

•1 
•01 
•001 



It will be observed that the multiples of the unit, in each case, 
are designated, in the metric system, by Greek prefixes : — myria, 
10,000; kilo, or chiliO, 1000; hecto, or hecuto, 100; deka, 10; 
whilst the divisions of the unit, in each case, are expressed by 
Latm prefixes :— deci, Jgth ; centi, r^^; milli,^^^. 

The English equivalents to the measures of lenp;th and capa- 
city, and to the weights, according to the metric system, art 
thus given :— 

Metric Measures of Length, with English Equivalents, 



Metric Names. 


English Equivalents. 


Millimetre (l-lOOOth) .... 
Centimare (1-lOOth) .... 
D^cim&tre (1-lOth) 

1 M^TKB 


inches. 
0-039 
0-SJH 
8-987 

89*371 


feet, inches. 
8 8-871 
82 9-708 


yards. 
1-094 
10-986 
109*868 
1093-683 


D^kamitre (10 metres) .. 
Hectometre (100 metres) . 
Kilometre (1000 metres). . 



Metric Measures of Capacity, with English Equivalents. 



Metric Names. 


English Equivalents. 


Decilitre 

Dekalitre (10 litres).. 
HectoUtre (100 Utres) 


(foTO 
0-704 


quart. 
e-880 


gallons, quart. 
3 0-804 
«2 0*089 
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MeMc Weights, vHth EnglUh EquivtUent*. 



Metric Names. ' 



Avoirdupois. 



Troy. 



1 tl^iRramme (1-lOCh). 

I «ftA.MMK 

1 dikagnimme(10gms.) 
1 hectOKramme OOOl 

fcrammes) ) 

1 kiloKramme, or kilo) 

(lOOD grammes) — j 
1 mjriagramme (10| 

metric quintal (orl 

100 kilos) / 

1 metric tonne (10001 
kilos) / 



cwt« qrs. 



1 8'874 
19 2-788 



lb. 


OS. 




8S27 


S-205 




22 046 





drams. 
5^ 



graiitt. 
1-64S 
15*4» 



The metric system of weights and measures has been adopted, 
to a greater or less extent, not only by France, but by Italy 
(except the portidn under Pontifical government), Spain, Por- 
tugal, Belgium, Holland, Switzerland, and the majority of the 
States composmg the "^ZoUverein,*' or Customs Lea[gue> in 
Germany and Austria. 

The Orand Duke Constantine, brother <^ the Emperor of 
Russia, is in favour of the metric system. 

In the United States of America a committee has been 
appointed by Congress to consider the subject of metric weights 
and measures. The late Confederate States of North Americs 
also expressed a wish to introduce into their republic the metric 
system of weights and measures; and the same system has been 
adopted in Mexico, Chili, Peru, New Oranada, Bolivia, Vene- 
Bueia, and French and Dutch Guiana. 

Mr. Samuel Brown, in his evidence, in 1862, before the Com- 
mittee of the House of Commons on Weights and Measures, 
states, that in 1859, of the total traile of Great Britain, including 
79,405 vessels, there were 47,893 vessels going to or from countries 
using the kilogramme, or about 60 per cent, of the total number 
of vessels; and of 19,882,174 tons, there were 7,726,148 tons 
carried to or from countries using the kilogramme, or about 4A 
per cent, of the total tonnage. 
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Table qf Multiplierg—tor converting Imperial Weights and 
Measure* into Metric Standard, andf Metric into Imperial 
Standard : — 

Multiply by 
. 0-914388 
. 1-60W16 
. 0-404671 
. 4-548457 
. 0-016886 
. 0-:<68477 
. 2-907818 
0-064799 



To change Imp. Yards to 
Miles 
Acres 
Gallons 
... Cubic Inc. . . 
Bushels 
Quarters 



Troy grs. 
Troy lbs. 
Avoir, lbs, 
To change Metric Metres to 
Kilometres. . 
Hectares .. 
Litres 
.. Litres 

Hectolitres.. 
.. .. Hectolitres.. 

Grammes . . 

Kilogrammes 
Kilogrammes 



Metric Metres . 

Kilometres 
Hectares 
Litres . 
Litres . 
Hectolitres 
Hectolitres 
Grammes 

Kilogrammes 0*878242 

Kilogrammes 458598 

Imperial Yards . . l-00.^688 

Miles . . 0-621386 

Acres . . 2-471148 

Gallons. . 0-220097 
Cubic inches 61-027061 

Bushels . 2-751208 

Quarters . 0*848901 
Troy grains . 15*4893 

Troy lbs. . 2*079227 

Avoird. lbs. . 2*204621 



OLD FRENCH WEIGHTS AND MEASURES. 

0-091 Inches. Grain = 0-887 grains* 

1090 Gros = 60-286 „ 

Ounce = 482-812 „ 
lb. OS. dwt. 



Ligne = 
Pouce = 
Pied = 
Aune = 
Toise = 



18-110 
47-24 
72-74 



Livre ^ 6 1^ 10 Avoird. 
Boisseau » 125 litres — 2*837 gaUons. 



TAKIOVS MKMOBA.MDA CONNKCTBD WITH WEIGHTS AMD 
MEASUKBS. 

L line is one-twelfth part of an 
inch. 

k. nail is 2} inches (used in 

measuring cloth). 
L palm is 8 inches. 
i hand is 4 inches (used in 

measuring the height of 

horses). 

k. spaai is 9 inches, 
keubitisl^foot 
i. military pace is 2} feet, 
in ittnerary pace is 5 feet. 
L cable length is 120 fathoms, 
or 240 yards. 
i league is 8 miles. 



The old Scotch and Irish miles 

are I and lA- English. 
A dicker of hides, 10 skins. 
Ditto of gloves, 10 dozen pair. 
A last of hides, 20 dickers. 
A chaldron of coals, 36 bushels. 
A tun of wine, 252 gallons ; oil 

of Greenland, ditto. 
1 hogshead of claret . galls. 46 



Butt of sherry 
Pipe of Madeira 
Teneriffe 
Lisbon 
Malaga 



— 108 

— 92 

— 100 

— 117 

— 10& 
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48 solid feet of timber, a ton. 
A firkin of butter, 56 lb. 
A quintal or kintal, 1 cwt. 
A load of bricks, SOQ, and plain 

tUes, 1000. 
A stone offish, 14 lb., and of 

wool, 14 lb. The same for- 

horseman's weight, hay, iron, 

shot, &c. 
A stone of ^lass, 5 lb., and a 

seam of ditto, 24 stone. 
A cade of red herring^s, 500, and 

sprats, 1000. 
A load of timber unbewed, 40 

feet. 

A pocket of hops, avenf^e 
weight about H cwt. to 3 e«t. 
A bag of hops, nearlT 3^ ewt. 
A ton contams 42 cubic feet. 
Flour, peck or stone lb. II 
boll of 10 pecks or 1 
stones . S 
sackof2bolla . .280 
barrel . . . 19S 



2^8 

1 hogshead of Hock, Rheina, 
and Uoaelle . galls. 80 

Cape — 92 
Tent — 52 
MarsalaBrontedS 
A barrel of beer, 86 gallons. 
Ditto of ale, S2 gallons. 
A weigh ofcheese. 236 lb. 
5 Quarters, u weigh or load. 
A last of com Or rape-seed, 10 

(luarters, or 80 bushels. 
I>ittoofpotashe8,cod-flsh,white 

herrings,' meal, pitch and tar, 

12 barrels. 
Ditto of fiaz and feathers. 17 

cwt. : of gunpowder, 24 oar. 

or 2100 lb. ; of wool, 4568 lb. 
A ton in weight is 20 cwt. of iron , 

ftc. ; but m lead there is but 

19 cwt. and a half, called a 

fother, which is 2184 lb. 
A tod of wool is 28 pounds. 
A pack of ditto, S64 pounds. 
The knot, or nauticid mile, 2000 

jards. 

Oranges ' lemons, corks, and a few other articles, are tOtm 
sold by the gross; nails, tacks, &c., have six score to the 
hundred. 

A solid yard of well- wrought clay will make 460 bricks . Thirty- 
two common bricks will cover a square yard. A common brick 
must not be more than 9 inches long, 4^ inches wide, and Ik 
inches thick. 

Plain tiles should be 10^ inches long, 6i inches wide, and f iodi 
thick. 

Sheet lead is from 6 to 10 lb. to the square foot. A pipe o( an 
inch bore is commonly 18 or 14 lb. to the yard in length. 

An. imperial gallon of whale or seal oil should weigh 9 lb., 
spermaceti, 8 lb. ; which test of quantity all consumers are re- 
commended to employ, as many use the old measure, whidi is 
one^fifth less. 

The l(^-line used in the navy is 48 feet long. 

COMMEKCIAL NUMBEB8. 

12 articles . 1 dosen. 

13 ditto . 1 long dosen. 
12 do2^ . 1 gross. 
20 articles . 1 score. 

5 score . 1 common hun- 

dred. 

6 score . 1 great ditto. 
80 deals . 1 quarter. 

4 quarters . 1 hundred. 



24 sheets paper 1 quire, 



20 sheets do. 
25 sheets do. 
20 quires 
21} ditto . 
2 reams . 
10 ditto 
5 doz. skins of 

parehment 1 soU. 



1 do. out 

1 printer***. 
1 ream. 
1 printer's 4»« 
1 bundle* 
1 bale. 



90word-in'Chanc€ry,80do. in Exchequer,!, 

or 72 in conunon law . , / |Hiouo. 
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8IKB8 OP BOOXS. 

Pages. Leaves. Sheet 

olio books are the largest, of which 4 or 3 make I 

iuarto, or4to . . . 8 „ 4 „ 1 

ctavo, orSvo . . . 16 8 „ 1 

luodecimo, or 19mo . . 24 13 »» 1 

ctodecimo, or 18ino . . 86 „ 18 1 



BISBS OP WKITIMO A.ND ORAWlIfG PA.PBKS. 



Ott . 

oolacap . 

ont . 

)emy 

opy. . 
arse Post 
leuium . 
oyal 




Super-royal . 
Imperial . . 
Elephant 
Columbier . 
Atlas 

Double Elephant 



Wove Antiquarian . tl 



Inches. 
19 by 27 
. » M 80 
. 28 „ 98 
. SSi „ 84» 
. 26 „ 84 
. 261 40 



Emperor 



47 



BIZBS OP PEINTIMO PAPBBS. 



*emy « 
oyal 

uper>royal (about) 20 
cnperial . . 22i 



Inches. 
. I7i by 2aj 
. 20 „ 25 



Double Foolscap 
Double Crown 
Double Demy 



Inches. 
.17 by 27 
» 20 „ 80 
.221 85 



MODERN FOREIGN WEIGHTS. 



Places. 



Aleppo — 

Alexandria 
Algiers ... 
Amsterdam 
Antwerp . . . 
Barcelona . . 
BaUvia . . . . 

bSS. .!.*!! 
Bologna — 
Bremen . . . . 
Brunswick 



Weighte. 



Rotolo 
Oke . . . 
Rotolo 

Potmd 

Ca^ . 
Seer... 
Pound 



Number 
equal to 
100 avoir- 
dupois 
pounds. 



20*46 
86>80 

107' 
84* 
01*8 
06-75 

112*6 
76-38 
68-57 

96- 8 
1258 

90-98 

97- 14 
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MODKEN POKBION WBIOHTB—COIlf ImCAf. 



FUcea. 



Cairo 

Candim 

China 

Constantinople 

Copenhagen 

Corsica , 

Cyprus 

Damascus 

Florence 

Geneva 

Genoa 

Hamburg 

Hanover , 

Japan 

L<»hom 

Lefpaic 

Lyons 

Madeira 

Mocha 

Morea 

Naples 

Norway 

Rome 

Rotterdam .... 

Russia. 

Sicily 

Smyrna 

Sumatra 

Sweden 

Tkngiors*. 

TripoU 

Tunis 

Venice 

Vienna ! 

Warsaw 



Weights. 



Rotolo 

ca^ 

Oke 

Pound , 

Rotolo .'!..!!*.!!! 

Found . . . . . 
„ (heavy).... 

It i$ '•'< 

»» t» •••• 

Catty 

Pound 

., (common) 

;: (silk)...... 

Maund 

Pound 

Rotolo 

Found 

Pound 

If 

Oke....:!:::;:::: 

Catty 

Pound 

„ (minei^sj . ! 
Rotolo 

Pound (henvy) . . 
(light).... 
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Measures. 



Mathematic... 

, Builder's 

I, Tradesman's . 

Surveyor's ... 



Braccio 

Pled de Eoi . 

Mfttre 

Foot 

Palmo 

Foot 



Pafmo'.! 
Foot . 

Paimo. 
Foot. . . 
Foot . 
Arish . 
Foot 



Pail 



imo. 



Foot .. 
Toesa .. 
Palmo. . 
Foot .. 



Inches. 



11-14 
11-24 

11- 4S 

12- 19 
11-88 

11- 45 
18-12 

12- 71 

18- 82 
12-58 
12*85 

11- 14 
21-(W 

12- 79 
89-881 

19- 20 
9-72 

11-29 
11-45 

11- 11 

12- 96 

8- e4 

11- 17 
1817 
10-88 

12- 858 
12-86 
88-27 
12-85 

10- 79 

11- 60 
18-75 

9- 78 
9-58 

11- 08 
06*72 

8-84 
11*89 
11*09 

12- 72 
18-40 
12^46 
11*81 
10*74 
14*08 



* From Nystrom's Poeket^hook qf M«chanie§. 
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Places. 



Amsterdam . 
BerHn 

Canaiy Isles! 

Geneva 

Hamburg . . . 

Hanover 

Naplea 

Norway 

Portagal 

Pnus&i 

Rome 

Rassia 

Scotland 

Spain 

Sweden 

Switserland . 

Vienna 

Zurich 



Measures. 



Morgen 

M (great) 
(small) 

Fanegada 

Arpent 

Morgen 

Molina 

Maalford 

Geira 

Morgen 

PcMa 

Dessetina 

Acre 

Fanegada 

Tuoneland ... 

Faux 

Joch 

Common Acte 



Sq.Tds. 



6786 
8064 

2m 

6179 

11545 
8100 
8866 
1I77S 
6970 
8068 
3158 

18066-6 
6150 
5500 
5900 
7855 
6880 
8875*0 



C. LIQUID UMkBVMKB. 



Places. 



Amsterdam — 

Antwerp 

Bordeaux 

Bremen 

Canaries 

Constantinople 
Copeohagon . . . , 
Florence 

Fnmee 

Geneva 

Genoa 

Hamburg 

Hanover 

Hungary 

Leghorn 

Lisbon 



Measures. 



Anker 

Stoop 

Barrique .. 
Stubgen . . 
Arroba .... 
Almud — 

Anlccr 

Oil Barile . . 
Wine „ .. 

litre 

Setler 

Wine Barile 

Pinte 

Stubgen .... 

Eimer 
Oil Barile 
Almude .... 



Cub. In. 



2S81 

146 

194 
140SS 

194-5 

948 

819 
2356 
1946 
2437 

61*07 
8700 
4530 
90S 

221 

ni 

4474 
1942 
1040 
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Measures. 



Caffiri 

Wine Barile 
Old SU)o ... 

Pot 

Almude 

Wine Barile 
Oil „ 

Boccale 

Weddras ... 

KunluM 

Pint 

Oil Cafllri..., 

Azumbre 

QuartiUo .... 

Bimer 

Kanna 

Ome 

Mattari 

Oil „ 

Secchio 

Eimer 

Maas 



Cub. In. 



1270 
2544 
1188 
58-9 
1556 
2560 
2240 

80 
753 

94 

108*6 

662 
22*6 
80*5 
4791 

159-57 
4007 
1376 
1157 

628 
8452 

86*83 



D. DBY MBA8UBBS. 



Measures. 



Rebde. . . . 
Kislos ... 
Tarrie.. 
Mudde. . . . 

Sack 

Viertel. . 
Alquiere. . 
Scheffel .. 

Charge ... 

Kislos 

Titendc ... 

Sta^O 

Stari 

Coupe . . . 

Mina 

Mediamos. 
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Place. 

llamburK 

HanoTer 

Leghorn 

Lia^on 

Madeira!!.'.!!! 

Malaga 

MalU 

Maneillea 

Milan 

Naples 

Norway . . ; — 

Oporto 

Persia 

Poland 

Riga 

Rome 

Rotcerilam ... 

Russia 

Sardinia 

Scotland 

Sicily 

Smyrna 

Spun 

Sweden 

Trieste 

Tripoli 

Tunis 

Venice 

Vieaua 



Measnres. 



Scheffel , 

Malter 

Stajo 

Sacco 

Alquiere 

Fanega 

Alquiere 

Fanega ^ 

Salma 

Charge 

Moggio 

Tomoli 

Toende 

Alquiere 

Artaba 

Zorzee 

Loop 

Ru'lbio 

Quarto 

Sach 

Chetvertt or Tchetvert. . 

Starello 

Firlot 

Salma grossa 

generale 

Kisios 

Catrise 

Tunna 

Stari 

Caffiri 



Sti^o .. 
Metsen 



Cab. In. 



ISOl 
4901 
M7 

Tarn 
mm 

MU 
8444 

tm 

\m 

tm 



em 

29» 
n97 
91oM 
1688f 
3141 
41961 

9m 

4SSI 

mm 

2l8tt 
4MS 
S758 



TABLK FOB VAL0IN6 DIAMONDS. 

Supposing the value, when rough, to be iBS per carat * 
medium, then, to find the value of diamonds of greater weifMi 
multiply the square of their weight by 2, and the product i» ^ 
value required. Example : to find the value of a rough diaiai" 
of 2 naiats. a x 2 = 4, the square of the weight; which, 
tiphed by 2, gives £», the true value of a rough diamond of 
ttrats. To find the value of a manufactured diamond, mvWl 
the square of the weight by 12 (the value of a poUshod stoaf !< 
one carat being iei2). Thus, for a diamond of two carats, m 
flod the •Quare of the weight, vi«.. 2 x 2 s 4. then 4 x »• 
^UifH^J^^,^!''^^ wrought diamond would be 0^ 

Diamonds are weighed by the carat of | gndna Trvf, 
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TABLE OF USEFUL NUMBERS. 
(FmoM Tkottke's Manual or Looabitbms.) 



Nombers fk-equenUy used in Calculatioii. 



0-362216 9-$S778fc 



yperboliclogarithra oaO=:2'3Oa585Q9SSOlO4S0Sl 
eciprocal of ditto, or i 
iodulusof common logs. V ^'mmmmmm 9*6377M O'mm 
=M . . . J 
ircumf. of a circle to' 
diameter 1 . . . 

urface of a sphete to -3£B*141li0a6G888I»798 0-197150 9-503860 
diameter 1 . . . 
rea of a circle to radius 1 J 
lu are of 3- 14159465559=9 -SC^ifflWlMKi/^^O . . 0'9943O0;9-0057O0 
rea of a Circle to diameter 1 = -7h:);!«)^I(;OT148.9-895O0O0-1O491O 



rithms. 



AHth- 
metienl 
Comple- 



urface of a sphere to radius 1- 12-5f.*W7(J6l4 Jl-(h»9ai0 
olidity of a sphere to radius 1 =4-lS871)02(^ . 0- 
quare of circumf. of circle x -075^5 774 7 -area . 8-900790 
.iidity of sphere to diam. l=-5*i,VJ8775r»98298 . 9-718999 



8-900790 
9'377»U' 
1-099310. 
0-381001 
8-241877 



. 3-5.'i6274 6-463726 
. r>-:il4425|4-6S5575 
.l4-685r)75 5-314425 
3'536274 
1-758128^ 
5-314435 
5 013395 



atliuj equal to the arc of 57-295779513 degreesil-75812.'J * 
Ktto ditto 3437*74677 minutes . ' 
Utto ditto 206264-81 seconds , 
enRth of an arc of 1 second -•0(){M)O48481368 
.ength of an arc of 1 minute ='000290888209 
► itto ditto of 1 decree = •017453'2!^2."^3 
ine of an arc of 1 second ='0000048481368 . 
ritto ditto of3seconds=i-e0000e686^ 
>itto ditto of 3 secoads=-(Mllia.4Mfll3M 

. circle =360 de^ees 

>itto =21600 minutes .... 

me hour =3600 seconds 3-55f;;i()3l6-il3(>;t7 

welve hours =43200 seconds .... 4-Gli54H4i5'3(J4516 
\venty-four=864m» seconds . . . . 4-936514 1 5-063486 
lean diameter ofthe earth =7912 miles , . 3-898286*6- 101714 
I e an radius of the e arth =-20887680 fee t . . 1 7'3l9a^K) 2- 680 1 10 
LatIiU8oftheequator='2092ll80feet , . . 7-3a0586j2-G79414 
. degree on the equntor ='265144 feet . . . 15-562464 4'4375S6 
;aTth*8 polar axis= tl7(J,33tjO feet . . .■7'e20202i2'379798 

English mile=52e>0 tt-et 3- 722634 tJ- 277366 

Geographical or nautical mile=6075-6 feet .13' 78358!* 6-216411 



.6'4637'26 
. 8-SJ41877 
4-685575 

4- 986605 

5- 162696 
3-55a303 
'4-3:U454 



4- 837304 
7-44.3697 

5- 665546 



=86164-0908 seconds 4-93532<; 5 l>64674 



7-437419 



inie of the diurnal rota- 1 ^ 
tioo of the eartb . . 1 ~ 

I^S^"'*^*"'**^"*!""*.^'*^''!} ==565-24-2-23day8.2-562581 7 
.-n-th of seconds pendulum 1 ^^nj^^ niches'l-b93793 8 

at Edmburgh . . -J ^^'^-^^ ^ 

orot Qlgamtj at £dinburgh|^2' 3041 feet ^>4l5W»li^-*B988» 



8-407207 



m 



Numbers nrequently used in C«leii^4o% 



AriUi- 
ritbtns. r 



Length of seconds pendulum 1 =39.1393 inches 

at liOndon . . .J 

Force of gravity at London =32" 1908 feet . 
length of the French toi»e=6'394y5 imp. feet 
Ditto ditto pied =1-065835 imp. foot 
Ditto ditto m^trc =3-2808993 imp.feet 
MyriomHTe=6*2138 imperial miles . 
Square uietTe=l-9e033 square yard . 
French liectare=2-47114 imperial acres 
Cubic m&tre=a5-3166 imperial cubic feet . 
French gramme=15'4a4 imperial Troy grains 
Litre=r760773 imperial pint . , , . 
HectoUtre-22'009668 imperial gallons ^, , 
Imperial yard=0-91488»48mfetre. , . 
Imperial mile =1609* 3149 metres . , 
Square y ard=0- 83601*7 square mfetrc . 
Imperial acre^O-404671 hectare . 
Imperial gallon ==4* 54345797 litres . . 




Name of the Coins. 



BiSfCent 




Gold— Double Eagle 
Eagle . . . 
Hdf Eagle. 
Three Dollar piece 
Quarter Eagle . 
Dollar piece 
Value per Grain 
Value per Ounce 

Silver— One Dollar 
Hair Dollar or five Dimes 
Quarter Dollar or ^ Dimes 
One Dime . 
Half Dime . 
Three Cents piece 
Value per Grain 
Value per Ounce 



Dollars. 



20 
10 
5 
8 

250 
1 

0-0387596 
18*(i046 
Cents. 
100 
50 
25 
10 
6 
S 

0*26041668 
125 
1 
0-5 



WEIGHT TB.or^ 

Grains. Ouno 



516 
258 
129 
77*4 
64-5 
25-8 
1 
480 

884 
192 

96 
38-4 
19-2 
11-53 

1 
480 
168 

M 

1 
480 



l'( 
O'fi 

0-16H 
013 
0-( 



01 
0-C 
0-0 



0*1 
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ENGLISH COINS. 

OOLO COIN. 

The standaM gold cmn of England is made of metal consisting 
- _ ^. undsterling 



of each is exactly 5 dwt». ^lj grs., or nearly 123*274 grs. ; and the 
Mint price of standard golcf m iKS I7«. lO^d, per ounce. 

SILYBB COIlf. 

Tin standard silver coin consists of 87 parts of pure silver and 
S parts of eopper; and a pound Troy of this metal Aimishes 
66 ahiUings, so that the weight of a shiUing is S dwts. gm; 
and the Mint price of standard silver is 5s. $d. per ounce. The 
silver coinace is not a legal tender for more than 40»., the gold 
coinage above mentioned being the only general standard of 
value. 

WSIOHTS or THB KMGLISH COIMAGC* 

OX. dwts. grs. 
Sovereign 5 8*274 



Half-sovereign.. 2 13637 
Double-sovereign 10 6*549 
Five-sovereign.. 1 5 16*370 



dwts. grs. . 
Fourpence...... 1 5 l-Uth 

Sixpence 1 19 7-llths 

Shilling 3 15 S-lUhe 

Half-crown .... 9 2 2-llths 
Crown 18 4 4-lltha 



701 sovereigns are equal to 15k. Troy. 

Money as expressed by means of these denominations is com- 
monly called sterling money, in olrder to distinguish it firom 
stock, Aec., which is merely nominal. 

Though all commercial transactions are conducted by means of 
the money enumerated above, there are other coins or denomi- 
nations frequently met with, more particularly in old documents: 
their ^ues in current money are here annexed. 

jet. tf. 

A Noble 6 8 

An Angel.../ 10 

A Murk 18 4 

A Carolus 1 8 

A Jacobus 1 6 

AMoidore 1 7 

A Six-and-thirty 1 16 



je t. d, 

' A Threepenny is 8 

A Groat or Fourpenny .004 

A Tester 6 

A Florin 2 

A Seven-shilling Piece 7 

A Half.guinea 10 6 

A Guinea 110 

Homer mentions brass money as existing 1184 b .c. Invention 
of, ascribed to the Lydians. Money coined at Rome under Servius 
Tullus, 578 B.C. Most ancient tin coins are Macedonian of the ttfth 
cent. B.C. €h>Id was coined 206 B.C. Iron money was used In 
Sparta, and iron and tin in Britain (DufVesnoy). The firstcoinage 
in Eniidftnd was under the Romans, at Camalodunum, or Col- 
chester; and forty varieties of it are to be met with. Groats the 
lanest silver currency until after a.d. 1351. Coin made sterling 
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The Orifffn qf ike term Sterling, at applied to Mong/.- 
' " » «- _j » t ^ east pan c 



In the time of Biduurd I. , ^ 

Germaojr came in cpecial nmiest in En^and, on account of it 
puri^, and was caUed Eastemng money, as all the tohabitaatic 
those pturts were called Basterlinga ; and soon after aome of thet 
people, skilled in coining, were sent for to London, to bring tb> 
coin to perfection, which was soon called «tor2ifi^, ftom Easter 
ling. 



J 



A.D. 

First gold coin on certain 

record struck43 Hen.III. 

thattm 41 of Hen. III. 

being foreign 1857 

. OoldflorinflrststrudcEdw. 18S7 

III. ; I <ii florins ; nobles, 

6«. M. value, forming | a 

mark;Jnoblea,aiidl.. 1944 
Angels, Edw.IV..Talued at 

6s.8d. ,and Kit. (n reign o£ 

Elisabeth 1646 

▲ngelot, value of I an an- 
gel, struck at Paris in 

reign of Hen. YI 1481 

Sold crown and i crown 

added by Hen. VllI 1527 

andin thesameyearsove- 

reiKnsof2as.M.;{nl546 

he struck sovereigns of 

20«. ; and under James I* 

the sovereign was called 

unite. 

Guinea was coined by 

Charles II., so called 

ftpom the Guinea gold 

Prom which it was first 

struck; it was proclaimed 

to pass tor 20*. ; he alao 

issued i guineas, double- 
guineas, and five-guinea 

pieces 1663 

Quarter-guineas were fUrst 

Halfjpenny and fiurthins in 1060 ; the penny was cast with ade«p 
cross, so that it might be broken in naif as a Aa(^ penny, or ii 
quarters, as fowihings (<.e., fourthlings), or fiarthings as viejvt 
now called. 

JITANDAKD WEIGHT AMn VALUB OF KNOUSH GOLD U09^ 

rnoM 1066 to 176S. 

The following table demonstrates the alterations that lii« 
taken place in our gold coinage. It exhlbiU the standard wdjk^ 



iaaued by GeorgeI.&III., 

pieces of 7«. in Vi9i 

Sovereigns and|80fvereigns 
of fQ». and 10*. each were 
again coined.and the gui- 
nea and half-guinea gra- 
dnallv withdrawn from 

drvttlation, in 

Shillings first coined (Dr. 

KeUyl M 

Crowns and A crowns coin- _ 
ed 19B 
Iri*h shiliing struck" .*.'!*.!! W 
HiUedshillingof Elisabeth, 
putting an end to the cir- 
culation of private leaded 

pieces _ 

Modem shilUng introduced 10 
Halfpence and farthings 

coined W 

By the Governments CIm. 

li vn 



Quarter-guineas coined S 



George 
Seven-shilling pieces aOn' 

ed 

Twopenny copper pieces. . D3 
Soveseigns, new coinage. . Iffld 

Half-fkrthittgs 

Two-shilUng pieces mi 

Bronse pence, haUbence < 
andfarthinRS ISB 
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L Te»r« of th« 
^ifs' an<l Qveens* Reigns, 
nr thr Dat«>s of the leventl 
Mint Indentures. 



imnl Rfgnorum. a.d. 

William 1. ...... 1066 

HTUliam II 1087 

Sth Edward III. 18i5 
t8th same.. 13*5 

»th same 1847 

^,80,87,&46thdo. IST&i 

tSth Richd. II. .. 18U5V 

indSrd Hen. IV. 1402 j 

Ith Henry V U2i 

8t&89th H. VI.{}JJ5} 

Ith same 1426 

Ith Edward IV... 1465 

>,i<, 11,16 &22d do. 1482^ 

St Richd. III. . . im} 

md 9th Hen. VII. 1494) 
lst&23dH.Vin.{}509} 

at and 2Sd same {i^} 

(4th same 1543 

lethsame 1545 

r7th same 15461 

8t&2ndEd.VI. 1549/ 

>rd same 1550 

th same .... 1551 

Ch same 1553 

th same 1553 

St Mary 1 15531 

:nd Elisabeth. .. . 1560/ 

nd& 85th same. {^} 

9th & 2fith same { {5^ } 

3rd same 1601 

3rd same 1601 

st James 1 1608 

ud same 1604 

rd sante 1605 

Oth same 1618 

[3Ch same, 1613 

nd Charles I. .. IOI71 

•2th Charles II.. . 1661 J 

nd Charles I. .. 1017 

2nd Charles II. . I071 1 

sC James TI..... 1685/ 

%rilliam HI 

rd Geornell ... 17171 

t-d George III.. . 176S J 



oz. dw. 
11 18 



Standard of thpGold at 
eaeti Period 



, it 

11 18 18 

11 18 18 

a 18 18 

11 18 18 



U 18 18 

11 18 18 

11 18 18 

11 18 18 

11 18 18 

11 18 18 

11 18 18 



11 10 

11 

10 

11 
11 18 18 
11 18 18 
11 

11 18 18 

11 

11 18 18 

11 18 18 

11 

11 

11 

11 18 18 

11 18 18 

U 

11 18 18 

11 

11 

11 

11 



Alloy. 



2 



1 6 



« 3 2 » = 



M, a. d. 

9 

15 

13 3 4 

14 

15 

16 13 4 
23 10 
16 18 4 
20 16 8 

22 10 



8 5 



28 16 
80 

80 
84 
28 16 
86 
83 
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ManuflRctureriof gold and ailTer are required to tcRiittt thdr 
uues and marks, which indicate the same (the initial of their 



name), at the assay office of their district, and all articles sent in 
by them to be assayed must be impressed with the maker's name. 
If they are then found to have been made in conformity with the 
api>ointed reifulations, a small quantity, not exceedinx 8 Troy 
grains in the pound, is to be cut or fcmiied from them for trial of 
the purity, according to the standard for which they are required 
to be stamped. One moiety of the scrapings is to be reserved for 
the assay, and the other, if the purity prove to be correct, is to 
be put into that compartment of— what is called— the diet-box. 
which appertains to its standard. These diet-boxes are proved 
once a year, in the presence of a lord of theTreaaury, and of such 
wardens of tiie several halls as the Government may think lit to 
appoint, except in the instances of Birmingham and Sheffield, 
whose met-boxes are proved at the Royal Mint. 

When the article has passed the assay it is stamped with the 
flawing marks :— 

I. Ths Standaed Maes. 

For gold of 82 carats, and silver of 11 ox. S dwts., the marie is -> 
a lion passant for England ; a thistle for Edinburgh ; a lion ram« 
pant for Glasgow ; a harp crowned for Ireland. 

For gold of 18 carats fine— a crown and the figure 18. 

For silver of the new standard— figure of Britannia. 



II. The Hall Maek. 

A leopard's head crowned for London ; acastle for Bdinbargli ; 
a figure of Hibemia for Dublin ; five lions on a cross for Yoric ; a 
castle for Exeter ; three wheat-sheaves and a dagger for Chester; 
three castles for Newcastle : an anchor for Birmingham ; a crown 
for Sheffield ; a tree and a fish fur Glasgow. This mark is used to 
show in what district the article has been manufactured, or at 
what hall the assay of it has been made. 



III. The Duty Maek. 

The head of the sovereign. This mark indicates that the duty 
has been paid, and it is therefore not placed upon watch-eases, 
which are exempted from the payment of duty. 

IV. The Date Maek. 

The law directs that this mark is to be a letter of the alphabet, 
and tiiat it is to be chanKCd every year; but, as the selection of 
the letter to be used is left to the courU of the different couapa- 
niea, there is no uniforni practice observed. 

The following table shows the present and the two preceding 
aeries of letters used by the Goldsmiths' Company of London :— 
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liomin 

Cy. 

B 
C 
D 
B 
P 
O 
H 
I 



U 

N 



a 

R 
8 
T 
U 



Tew. 

17W 

1797 
1798 
1799 
1800 
1801 
1802 
1808 
1804 
1805 
1806 
1807 
1806 
1800 
1810 
1811 
1812 
1813 
1814 
1815 



SmaU 
Rom. 



1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 



From 
1886 to 1856, 
OldEnglUh 
capitals ui ed, 
thus: 
«. B.1836 

Since 1855, 
Old English 
II, thus:- 
1836 



1857 
1858 
1839 
1860 
1861 
18J2 
1863 



In this order the date mark of this company may be traced 
back as far as 1716, besinninR in that year with capitals, in 17S6 
^ith small Roman, and in 1776 with old print, commencing the 
year on the dOth of May, the office suspending business on the two 
preceding days, and the diet-box being proved on the 29th of Maj. 

STANDARD OF GOLD FOR MANUFACTURED 
ARTICLES. 

By an Order in Council in pursuance of 17 & 18 Vict. cap. M 
any gold vessel, plate, or manufacture of gold may be wrought 
of any of the following standards ; viz.— 1st. The standard of 
IS carats fine gold in every pound 2nd. The standard of 

12 carats in every pound Troy. Srd. The standard of 9 carats in 
every pound Tr^. 

MODERN ROAD MEASURES; 
Being a Comparative View of the Itinenug^Measores used in 



Arabia ... 
Bohemia . 
Brabant ., 
BufKundy 
China .... 
Denmark.. 
England .. 

Flankers '. 
France 



different Countries. - 

inlZ ofdllfrr-. 

Mile 2148 lOOssmiM and 100= 81f» 

Mile 10137 do. 575*96 „ do. 17«86 

League 6076 do. M6'22 „ do. 88*96 

League 61b3 do. 85166 „ do. 88*46 

Li 632 100= 83'91 and 100= 838*48 



Mile 8244 do. 468 41 

Mde 1760 do. 100* 

Oeograph. Mile . 2025 do. 115*06 

League 6864 do. 390* 

Kilometre im do. 62*10 

Legal League of 

9000 toises .... 4263| do. 243*21 
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do. 100* 
do. 86*91 
do. 85*64 
do. 161*61 

do. 41*89 
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IfoDBKN Road Mbasurrs— con^^ntf«tf. 

Length r-.h.u b„„ Mlle«, fcc, 
Yardi. Countrle.. 

France.... Astrono. League. 4860 do. 376*18 „ do. 86*21 

„ .... Marine League.. 6076 do. 845*28 ,, do. 28*96 

Germany.. Long Mile I0I26 do. 575*84 do. 17*88 

„ . . Short Mile 6859 do. 889*71 ,, do. 25*66 

M . . Geograph. Mile . 8101 do. 460*28 „ do. 91'73 

Hambarg .. Mile 8244 do. 468*41 do. 31*85 

Hanover . . Mile 11559 do. 656*76 do. 15*22 

Hesse .... MUe 10517 do. 599*26 ,, do. 16*68 

Holland .. Mile 8101 do. 460*28 ,, do. 2172 

Hungary . . Mile 9118 do. 517*78 ,, do. 19 81 

Ireland.... Mile 2240 do. 172*61 ,, do. 78*57 

.Italy Mile 2025 do. 115*05 „ do. 86*91 

Lithuania . MUe 9781 do. 555*78 „ do. 18*00 

Norway ... Mile 12352 do. 701*83 ,, do. 14-26 

Oldenburg. Mile 10820 do. 614*77 „ do. 16*26 

Poland.... Long Mile 8101 do. 460*28 do. 21*73 

„ .... Short Mile 6075 do. 846 17 „ do. 88*97 

Portugal .. League 6760 do. 384*09 „ do. 36*08 

Prussia ... Mile 8237 do, 480*68 „ do. 21*»7 

Rome MUe 1628 do. 92*50 „ do. 106*11 

Russia .... Verst 1167 do. 66*80 „ do. 150'8l 

Saxony. . . . Mile 9905 do. 562*78 „ do. 17*76 

Scotland .. Mile 1984 do. 112*73 „ do. 88*70 

Silesia .... Mile 7063 do. 402*44 „ do. 34*84 

Spain Common Legua 

ofSOOOVaras.. 7416 do. 421*86 „ do. 38*78 

... Legal Legua of 

5000Varas .... 4685 do. 268*85 do. 87*97 

Swahia . . . . Mile 10126 do. 575*84 do. 17*88 

Sweden.... Mile 11700 do. 664 77 do. 1504 

Switzerland Mile 9153 do. 620 05 do. 19*28 

Turkey .... Becri 18*26 do. 108*75 ,, do. 96*88 

Tuscany . . Mile 1806 . do. 102*73 do. 97*84 

Westphalia MUe 12151 do. 690 89 do. 14*48 

.MEMORANDA FOR NEXT YEAR, 1869. 
Beginnings of Months nnd SuntUtys, 

Jan. I, Sat. ; Ekin. 2. 9, 16, 28, 80. Feb. 1, Tues. ; Sun. 6, 18, 20, 
87. March l.Tues.; Sun. 6, 13,30, 27. April 1, Fri.; Sun. 8, 
10, 17, 24. May 1, Sun. 8. 15, 22, 29. June 1, Wed.j Sun. 5, 
12, 19, 26. July 1, Fri.: Sun. 10, 17, 24, SI. Aug. 1, Mon. ; Sun. 
9, 14, il, 28. Sept. 1, Thu». ; Sun. 4, il, 18, 25. Oct. 1, Sat. ; 
Sun. 2,9. 16, 88, 80. Nov. 1, Tues. ; Sun. 6, 18, 20. 27. Dec. 1, 
Ihurs.; Sun. 4, 11, 18, 25. 

Movable Feasts, 

Septg. Sun. Feb. 18; Shrove Sun. Feb. 37; Shrove Tuesday, 
Mar. 1: Ash Wed. Mar. 8t First Sun. in Lent, Mar. 6; Falm 
dun^ April 10; Good Friday, April 15; Easter Sun., April 
>7; Low Sun.. April 34; Rog. Sun.May^; Ascen.Day,May26; 
Whit. Sun.. June 5 ; Trin. Sun., June 13; Corpus Christi, June 
8 ; First Sun. in Advent, Nov. 37. q ^ 
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Mineial waters, chemical 

tests for 86 

Miniature painting . 218 
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MiSCILLANBA . . 188 

Miscellaneous recipes . 106 
Mixture tor cleaning furni- 
ture . . .96 
— — polishing brass 99 
Mixtures.Mgoriflc . 94 
Modem Foreign Weights 269 
Monarchs of England from 

the Conquest . . 18<^ 

Money, table of English 
gold . . .277 

, foreign . 

, real value in ex- 
change of . • 280 
Monoliths' . . 61 
Mont Blanc, height of, 

by barometer . . 29 

Monthly epacts . . 191 

Monumental columns . 94T 
Moon, the, account of . 56 
Mortar, memoranda on . 81 
Motions of the Earth, con- 
cise account of . . K 
Mountain, highest . 125 
Mountains, tables of . 118 
Movable feasts in 

year . 
Multipliers, table of 



Muscles 
body 



o^ the human 



the 
viii, 191 
287 
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sines, &c..table of 171 

Navy 8e Prize Agents, list 
of . . . xl 

Neapolitan painters, list of 215 
Needle, Magnetic, varia- 
tion of 
Negative collodion 
Neptune, account of the 

planet . 
Nerve, optic 

Nerves or the human body, 

table of 
Nervous system, physi- 
ology of • . 285 
Newton's spectrum . 209 
Nitrate baths . . 221 

stains, to remove . 225 

Notes, common, for 1869 . viii 
Notation . . 16S 

Number of days different 
winds blow in the year . 27 
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220 
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Number of d^ya oceupied 



in travellinKftom London 
to Tuioua places on the 



ISl 



Continent 
Number of direction, ex< 

planationof . . 19S 
Numbers, table of com- 
mercial • . 870 
useful 269 

Objects of Natural History, 
tables of . «)i 207 

preservatiye paste for . 206 



a06 



varnish for 
Occurrences, domestic, 

celebrated . . 155 
Occurrences, political, do. 158 
Ocean, depth of . . 110 

, fauna of . ,205 

— ! — , specific gravity of . Ill 
——,Bun's light penetrates lU 
— Telegraphs . Ill 

, temperature of . 112 
Oceans and lakes, area of . 127 
Odoraceous herbs, list of . 108 
Officers, pay of Army . 195 
Oil, fVimlture, recipe for . 98 
OrbiU ol the planets, table of 00 
Opera-glasses . . 208 

Optic nerve . . 211 

Optics . . .208 

Orders, various, English . 193 
, foreign . . 198 

Orifices, discharge of water 

ftrom, rule for . . 161 

Orthography . . 211 



Paintimo 



- flowers, colours 

general view of 
miniature * 



218 

218 
217 
218 
282 



Pancreatic fluid . 
Pantiling, memoranda for — 
Paper-hangins. ditto . 81 
—, printing, sizes of . 269 
, table lor measuring 

rooms for . . 80 
, writing and drawing, 

sues of . .269 

'iftlpgram of forces . 174 
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Parliameats, 4«nitioii oC 

British . . M 

PassagesoftheAlps,heighta 

of . . .12 

Passages of the Cordilleraa 

' Pyreneea . 125 

Passport and C<msular 
Offices . zzvil 

Provincial zxri 



Passports, Foreign Office zxr. 
Paving, memoranda for . 83 
Pendiuum, length of se- 
conds . . TSt 
Phrnomrna, Arriai. . i 
Photography . . SU 
Photognq>hs on paper, 

rules for preparing . 2SI 
Phrrnology . 296, 211 
Physiology, Humam . 2tt 
Plain tiling, memoranda 

for . . .81 

Planetfrida . . B 

Planets, diameters,8cc., 
table . . • 

, proportion of, to 

the sun. . . S0 

, various, account 

of . . .51 

Planting, table for • 28 

Plastering, memoranda fbr 81 
numbers solder, recipe 

for . . . . . 2tt 
Poets, burial-places of our 190 
Poisons, antidotes of . 25! 
Population, density of . 244 

— , total, of the 

earth .242 

, increase in 

Great Britain . . 243 

Portable trigonometry . 172 
Postal regulations t . xliii 
Potamological table « 128 
Potassium, cyanide, for 
fixing photograph pic- 
tures . 223 
Prayer Book, compilers of 102 
Precipitants of earths and 

alkalies . 88 

Preservative paste, for ob- 

jecte of Natural Histoir 906 
Presidents of the United 

States • US 

Pressure, table of barome- 
trical . . .14 
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Pres«ure on steam boiler, 
to calculate « • 

Primates, division of the 
order or . • 

Principal foreign road 



Principles, alimentary 
Printing paper, sixes of 
, formula' 



dion 
Prise 



for coUo- 



agents, list of . zl 

Probable duration of life, 

table of . .xziv 

Produce, agricultural, ta- 
ble of . . . 81 
Proportionate doses, table ^ 

Public offices, list of; holil 
clays at . xliii 

places open in Lon- 
don gratuitously . zlvii 

Pyrenees, passage of, in 
Teet . . .196 

Rains . . . 86 

Rate of speed, table of, 

horsepower . 176 

Real value in exchange of 
money . . 

Recipes, miscellaneous . 196 
Receipt for money paid xzzvi 
Relative proportions of 
brain and spinsl cord Ui 
four classes of vertebrata 2S8 
Respiration, physiology of 295 

, to excite . 258 

, to imitate . 268 
Rivers, principal, statistica 

of . . . 181 

Road measures, modem . 288 
Rocks, tables of oonstitu- 
entoof . 184 

— : , velocity of sound 

through , . 4 

Roman indictiou . 192 



Rooms, to measure, for 

pi^ier-hanging . . 80 

Royal family, birthdays 
of . . . xxiv 

Safe^ valve, rule for . 184 
Saliva, couHiKMition of . 833 
Sand, wet, velod^ ofsound 
throiigh 2 



TAQM 

Satellites of Jupiter, ac- 
count of . . 

Saturn, the planet, ac- 
count of 

Scotland, superficial 
tent of 

Seeds, when to sow 

Season, articles in . 

Sea water, formula for ar- 
tificial, for the aquarium sot 



67 
67 

1% 

96 



-, colour of 



Sexes, relative vitality of 

the . 
Ships, tonnage of, to find . 
classes of her Ma- 



811 
841 



jesty's 

8mU 



Sidoreal heavens, the 

time, table oL to 

convert into mean tune 
year 

Sieges, celebrated, list of . 
Signs and abbrcfviations, 

medical 
Silkworm 

Silver, solder fdr . 

, coins, account of . 

Simple bodies, table of 

atomic weights of 
Sines, cosines, &c., table 

ot . 
Skeleton, bones of 

of 
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67 



61 
158 

846 

806 
801 
876 

64 

171 
84 
86 



Slates, average sise and 

price of • .88 

Snake-bites, cure iTor . 864 
Soane's, Sir John, Mu- 
seum . . . xlvu 

Sidarcyde . . 198 

system, epitome of . 68 

Solders, various . . 800 
SoUd bodies, table of ex- 

pansion . . 147 
Solid or cubic measure, 

table of . . 857 
Solidity of timber. . 88 
Solids, regular, table of . 187 
Solar time, table of, to con- 
vert into sidereal time . 65 

— parallax . 68 

Sound, intensity of . 8 
, method of comput- 
ing distances by . 8 
South Kensington Mu- 
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of England 
Conquest . 150 
Soverei^pis of Europe, their 

accemon . . xzii 

Specific graTity of oceanic 

surface . . Ill 

— — — — water at 
diflRerent temperatures . 94 

navities, metals, 

table of . 92 

Spinal cord and brain, rela- 
tive proportions of . S88 
Square yds., reduce to acres 28 
St. Patrick, Order of . 198 
Stamps, commercial, price 

of . . xzxvi 
Standard mark . 181 
Standard for gold and sil- 

rercoin . . 182 

Star oflndia, Order . m 
SUrs, flxedTtable of . 68 
Statesmen, ages of living 

British / . . 248 
Statistics . . 242 

Steam and steam-engines 182 
Steam-engine, to calculate 

pressure of . . 188 

■ engines, general pro- 
portions of . . 18S 

, horse-power 

of . .182 
Steam, high-pressure, elas- 
tic force of . . 184 

packets, distances 

between stations of . 182 
— pipe surflEU» for 

wanning apartments . 146 
Steel, bright, to preserve 
from rusting . . 97 

, temperature of, as- 
sunung its various colours 188 
Sterling, origin of the term 277 
Streams, mean velocity of, 

to find . . 161 

Strength, himian . 177 

-of materials, a 



Uble of 



-cords 

-wines, alcoho- 



Uc, table of 
Styles and commencements 

of addresses 
Submarine Electric Tels- 

granh wires 
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Substances, combustible, 

heating power of . 149 
Succedaneum, mineral . 201 
Sun, account of . . SS 

and moon, edipses of ix 

, prcmortion of planets to 81 

Sunday letter . . 191 

Surface, measures of . 256 
Suraeons, Royal Coll^ 
Of, Museum . . xlvi 

, salary of Army 198 

Symbols, astronomical 52 

, chemical . 8S 

Sympathetic inks . 126 

Sympathetic or ganglionic 

system, the human . 281 
System, the human . 218 
nervous, of the 



human body 

Table of specific gravities 
ofmetals 

■of liquids 



showing dUference 

in objects of natural 

history . 207 

of useAil numbers 275 

Tables of Expense . zxzii 

., hydrometer . 26 

Interest . zxxiii, xzrri 

., various useful . 255 
Tangents, sines, cosines, 

&c., table of . . 171 

Telegraphs. Ocean . llS 

Telescope, achromatic . 206 

' — , reflecting . 908 

,refhu;ting . 206 

Temperature . 6 

at whidi steel 

changes colour . . 188 

decline of, at 

various heights . 7 
at 



10 
147 

7 
10 

112 

Terms, Quarterly, Law, 

and university . viii 
Terrestrial Magnetism . 72 
Testing by blow-pipe . 90 
memoranda for . 91 



various depths . 

, eflfects of . 

, mean, of dif- 
ferent localities 

ofMines . 

- of ocean 
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Thermometera 
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. 91 
. 248 

12 



16 



taUlefor . . 17 

Thistle. Order of the . 198 
Tide tables . . zxiz 

Tilinj^ths for pantile and ^ 

, memoranda for . 91 
Umber, to ascertain the 

solidity of . 88 

Time, equation of, table . 62 
— , t6 conrert mean 
astronomical into civil . 
', to determine 
trarellinK to various 



58 



parts <tf the m>rld 
Plttie coi 



Tluie commutation 
Title of gentleman and 

esquire . . 197 

Tonnage of a vessel, to 

And . . . 189 

Tortoises, species . 205 

Transfer paper, to make . 200 
Treaties and geographical 

discoveries . . 158 

TrianRles, oblique angled, 

formula for . . 170 

— — , right-angled, 

formula for . . 169 

Trigonometry . • 168 

Trigonometry, portable . 172 
Tropical year 61 
Turners, cement for . 200 

United Service Museum • zlvii 
United States, presidents of 245 

. , coins of . 276 

University Terms, for 1869 viii 
Uranus, accountof 58 
Urine, constituents of . 282 
UasruL Tables— 

I. Measuresof Length- 
Long Measure . 255 
II. Measures of Surface- 
Square Measure . 256 

III. Measures of Volume 

—Cubic Measure . 257 

IV. Standard Weicbta— 
Piv.L Avoirdapoia . 257 
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Div.2.Troy . . 258 
Using the lb. Avoir- 
dupois. 

Coal Weight . 258 

Wool Weight . 258 

Hay & Straw Weight 258 

Meat Weight . 258 

Flour Measure . 259 

B. Using Troy Weight. 

Apothecaries might 259 
Apothecaries Fluid 

Measure . • ^9 

y . Measures of Capacity. 

A. Dry Measure . 259 
CuDic inches to bushels 261 
Gallons to cubic inches 261 

B. Liquid Measure . 261 
VI. Measures of Space. 

VII. Measuresof Tuneand 

Motion . . 262 

The Metric System . 262 

Vapours, noxious, to re- 
cover from . . 252 
Varnish, for photographs . 222 

, for objects of nat. 

history . . 206 
Vegetables, culinary, list 

of . . .106 

Venus, planet, account of. 54 
Victoria Cross, Order of 

the . ; 194 
VolatOe metals, teating by 

blow-pipe . . 91 

Volcanoea . . 110 

Volume, measures of . 257 

French 266 



Vowels, vide Orthography. 
Vulcan, the planet, ac* 
countof . . 53 

Wales, mountains in . 120 

Water, composition of . 88 
Water, discharge of, f^m 

orifices . . 161 



, high, time of, at 
London oridge . 



xziz 
160 



-, laws of 

, specific gravity of, 

at different temperatures 94 
' 161 
162 
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WstcTf Tdodty of towml 

throof^ , . 4 
Wata%na,heighU<>r . 187 
Water*, mineru, teaU tm 80 
Waves, force of . . Ill 

Weeds, coat of growing . M 
Weight, sale of com by 8S, 980 
— of cattle, rule for 

finding . SS 

— — English coinage 276 
————metalsand woods, 

table of . . 178 

■ ' — podcet, aec., of 

hops . .367 
Weights and measures, 

Tarious . 967 

— — and measures, 



atMnie, of simple 
bodies * • • 

Weights, French . 
WeU-sinkhig, 



Wheat,aTerage pileeof,per 

imperial qmurter . 10 
Whed and axle . . 174 
Wind, TidocitT and force of H 
Winds in diffinrent coun- 
tries . .17 
Wines, alcoholic strength of 17 
Woods, weight of . 179 

Woodwork out of doors, to 

W;>re8erve . . W 

orking dasaes, income 
ofthe . . . Sa 
World, the . . 119 
Writers, ages ofliTing Bng- 
lish . . . 2W 

Tear, movable lieaata fa 

the . nii,19l 

Yeast, domeatie, to make N 

Zinc labela,iidt for . W 
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